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VoL. 38 No. 338 Feprvuary 1952 


THE INSTITUTE OF PETROLEUM 


An Ordinary General Meeting of the Institute of Petroleum was held at 
Manson House, 26 Portland Place, London, W.1, on Wednesday, November 
14, 1951, Dr E. B. Evans, Vice-President, in the Chair. 


The Minutes of the previous meeting were read and confirmed. 


The General Secretary (D. A. Hough) read the list of elections since the 
preceding Ordinary General Meeting. 


THE CHAIRMAN: It is hardly necessary for me to introduce Dr S. F. 
Birch to this audience, for he is so well known to many of us. Particularly 
those who are interested in organic chemistry will know that he is one of 
the outstanding petroleum chemists of the present day. Those of us who 
are interested in the refining side will be familiar with Dr Birch’s con- 
tributions to such refining processes as alkylation and super-fractionation. 

Dr Birch is essentially an organic chemist, and has been for many years 
responsible for the research in organic chemistry for the Anglo-Lranian 
Oil Co. Ltd. He has worked in quite a number of fields of hydrocarbon 
chemistry, reactions of hydrocarbons, fractionation, synthesis and isolation 
of hydrocarbons, and on various related subjects such as the chemistry of 
the sulphur compounds which occur in petroleum. 

In all these connexions his name is very well known in the petroleum 
and chemical worlds, and I need say no more than that we are extremely 
fortunate to have the opportunity of listening to a paper from him on 
detergents, a subject quite closely connected with the other field of work in 
which he has been interested for so many years. 


The following paper was then presented. 


DETERGENTS FROM PETROLEUM 
By 8S. F. * 


SyNnTHETIC detergents have for some time been employed in industry for 
a number of special purposes, particularly in dyeing and as textile auxiliaries, 
but only recently has their value for many less specific uses been appreciated. 
Admittedly, many of the applications were less concerned with their 
detersive properties rather than with the wetting and emulsifying action 
which good detergents must possess. Mention will be made of some of 
these uses later. In their true capacities as detergents, they are used 
industrially not merely for the removal of soil, as in wool scouring, but also 
for the removal of chemicals or oils used in fabrication. A good example 
of this is in the processing of rayon yarn, which, to facilitate spinning, is 
oiled, this oil later being removed from the fibre with the aid of a detergent. 


* Anglo-Iranian Oil Co. Ltd., Research Station, Sunbury-on-Thames, 
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For this and similar purposes, special detergents have been developed with 
properties best suited to the purpose in hand. Some idea of the number 
of detergents now available and the special uses to which these are applied 
can be seen from a glance at some of the B.I.0.S. Reports }? dealing with 
the German textile industry. 

It is not generally realized that detergents are in fact merely one class 
of a very large and wide range of compounds possessing surface-active 
properties, of which soap, for many centuries the only detergent known, 
constitutes only one of several types possessing detergent properties. 
Surface-active agents can be defined as those which affect the interfacial 
tension between two phases such as solid/liquid, liquid/liquid, or even 
liquid/gas. They include compounds with emulsifying, wetting, softening, 
penetrating, and detersive properties, as well as those used in flotation 
processes (frothing agents). 

Compounds capable of detergent action must possess a combination of 
properties, of which the ability to wet the surface to be cleaned is the most 
important. Since the bulk of detergents derived from petroleum is used 
for domestic washing or in laundries, detersive action from this point of 
view will be mainly considered. This limits the nature of the soil. Cooking- 
utensils are for the most part soiled with animal or vegetable oils, although 
protein matter, which is extremely difficult to remove, is often present. 
Soil on household linen may be hydrocarbon oil-bound, such as soot, or 
bound with animal fats, fatty acids, cholestrol, proteins, ete. A domestic 
detergent should be capable of dealing effectively with all of these. 

The underlying process concerned in detergent action is not fully under- 
stood; it is extremely complex and involves a number of factors. The 
importance of each of these factors varies with the nature of the “ soil,” 
the type of “ soiled’ material, the composition of the detergent, and the 
physical and mechanical conditions under which the detergent action 
takes place. 

As already mentioned, the primary action of a detergent is in wetting 
the surface to be cleaned, thus enabling the soil to be displaced. Once 
displaced a number of reactions with the soil may occur, depending upon 
its nature. For example, neutralization or saponification to give water- 
soluble materials, emulsification, peptization, dispersion, solubilization, or 
even actual solution. Re-deposition of the soil on the fabric must be 
prevented, and this the detergent may do in a number of ways, such as by 
giving it a high electrical charge through preferential absorption of an 
anion or cation, by attachment to a highly solvated stable colloid, or by 
mechanical action. Displacement of the soil is favoured by low surface 
and interfacial tensions, although by themselves these properties do not 
give a measure of effective detergency any more than does foaming. The 
latter does, however, provide an indication of the presence of sufficient 
detergent in the wash-liquor, since unless this is so, stable foams are not 
normally produced. Not all detergents, however, foam readily, e.g., non- 
ionic detergents such as Lissapol N, yet in spite of this they still possess 
excellent detergent properties. 

The chemical constitution of a detergent is an important factor in its 
behaviour. For a compound to be a detergent, it is necessary that the 
molecule should contain two kinds of groupings, one lipophilic or 
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oil-soluble and the other hydrophilic or water-soluble. These groupings 
enable the compound to locate itself at an oil-water interphase in such a 
manner that the oil-soluble grouping is in the oil layer, while the water- 
soluble remains in the aqueous phase. It is because these essential group- 
ings can take so many different forms that such a wide variety of detergents 
exist. In general, however, the oil-soluble grouping is provided by a long 
and preferably straight hydrocarbon chain of sufficient length to give the 
required oil solubility, that is to say, from eight to sixteen carbon atoms 
long. The water-soluble grouping can be provided by a variety of groups, 
the most important being sulphate, sulphonate, carboxylate, and hydroxy] 
groups. Of these, the first three are capable of undergoing ionization in 
aqueous solution to give an oil-soluble anion, while the metallic cation 
remains in the water phase; these are normally referred to as “ anionic ”’ 
detergents. By far the greater number of detergents in general use be- 
long to this class. 

There are two other classes of detergents. The first of these, the ‘‘ invert ” 
soaps, are those in which the cation is oil-soluble while the anion remains 
in the aqueous phase. These are the so-called “ cationic’ detergents. 
Examples of this class are the long-chain alkyl-ammonium and pyridinium 
derivatives obtained by the action of the alkyl halide on secondary or 
tertiary amines, ¢.g., 


\ 
+ || | ——» || (Cetylpyridinium bromide). 


N 


Two typical detergents of this class are cetyltrimethylammonium bro- 
mide (“ Cetavlon ’’) and cetylpyridinium bromide (“ Fixanol ”’). 

Compared with anionics, the cationics are costly to produce, although 
this is relatively unimportant, since they are mostly used for special pur- 
poses and not as general detergents. Cetavlon is, for example, an excellent 
germicide, useful for the cold sterilization of surgical instruments and of 
extreme importance during the war. Recently it has been claimed that 
cationic detergents can be used in oil-wells situated in sand formations to 
suppress the growth of flora which otherwise tend to clog the sandstone and 
limit production. 

The second class contains no ionizable group, and is accordingly referred 
to as “nonionic.” In practically all of these a long-chain alkyl group is 
attached to a polyethylene oxide chain which confers the water solubility. 
The length of the polyethylene oxide chain, which may range from 6 to 30 
ethylene oxide units, determines the nature and uses to which the product is 
put. Since non-ionic detergents do not introduce metallic ions into solu- 
tions in which they are present, they are particularly useful in dyeing and 
other textile-processing operations. In general, this class of detergent 
suffers from the disadvantage that they are viscous liquids or pastes 
having a relatively low water solubility, particularly in hot water. They 
do not foam readily, which for many purposes is an advantage over deter- 
gents of other types, for example, in bottle-washing and washing machines, 
where foam can prove a definite nuisance. Nonionic detergents are also 
relatively costly to produce, since a large proportion of their molecule is 


i 
4 
| 


72 BIRCH : DETERGENTS FROM PETROLEUM 


derived from ethylene oxide. Some nonionics compare favourably with 
soap in the washing of cotton goods. ? 

Before giving some account of the detergents produced from petroleum, 
mention should be made of some of the uses, other than for cleansing, to 
which detergents may be put. As already mentioned, detergents are 
primarily surface-active agents, and as such are employed for a wide 
variety of purposes. They are good wetting agents, and can be effectively 
used as penetrating agents, as aids in textile operations, in dust laying 
(for coal-mines), in concrete mixing, in agricultural sprays and for a wide 
variety of other purposes. In general, the polar group for a good detergent 
should be situated as near the end of the long carbon chain as possible, 
since compounds in which the group is nearer the centre are better as wetting 
agents and less effective as detergents. 


ANIONIC DETERGENTS 


The bulk of the anionic detergents now being produced from petroleum 
fall into three main chemical types :— 


(1) Secondary alkyl sulphates. 
(2) Alkanesulphonates. 
(3) Alkylarylsulphonates. 


Mention should, however, be made of the less important alkane carboxy- 
lates similar in type to those present in the true soaps of vegetable and 
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animal origin. Such synthetic soaps are, however, of poor quality and, 
although produced in Germany during the war period on a very considerable 
scale, are to-day of little interest commercially. They were obtained by 
the oxidation of paraffin waxes in the C,, to C3, range.* The bulk of the 
material produced in Germany was, however, derived from Fischer- 
Tropsch waxes rather than from waxes of petroleum origin. The oxidation, 
which is exothermic, was carried out by air-blowing at 130° to 140° C in 
aluminium reactors, using potassium permanganate as catalyst, conversion 
being limited to 35 per cent to restrict the formation of over-oxidized 
products. During air-blowing a considerable amount of the lower fatty 
acids was formed and partly carried away in the air-stream. The cooled 
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oxidate, after water-washing to remove any low-boiling acids left, 
was saponified with caustic soda solution, unsaponifiable material being 
returned to the process. Heating the aqueous soap solution to 200° C at 
80 to 120 atmospheres split the ketones and dehydrated hydroxy acids, 
after which it was cooled and acidified to recover the free acids. The 
latter were finally fractionated under low pressure to give fractions corres- 
ponding with acids of various chain lengths. Under the conditions used, 
normal fatty acids of roughly half the chain length of the original paraffin 
formed the main products. The fractions containing the C,, to C,, acids 
were converted to the sodium salts for use as a soap. The process is shown 
diagrammatically in Fig 1. . 


Secondary Alkyl Sulphates 


The alkyl! sulphate detergents now being made commercially are almost 
entirely obtained from the sulphation of olefins obtained by wax-cracking or 


PRIMARY ALCOHOLS FROM OLEFINS BY OXO PROCESS 


shale distillation. Under such conditions only secondary alkyl sulphates 
are formed, the sulphate group, as would be expected from the Markovni- 
koff rule, never going to the end carbon of the chain to give the primary 
derivative. Since the primary sulphates possess markedly greater resis- 
tance to hydrolysis,“-? and better detergent properties, especially towards 
cotton, than the corresponding secondary derivatives, much effort has been 
directed towards the development of methods for their production from 
petroleum hydrocarbons. Of these, the Oxo synthesis,4 developed in 
Germany, provides a convenient way of converting olefins into primary 
alcohols. It involves the addition of carbon monoxide and hydrogen to 
the olefinic double bond in the presence of cobalt catalyst. The product, 
usually a mixture of aldehydes depending upon how the addition takes 
place, on reduction yields a mixture of the corresponding primary alcohols. 
Sulphation of these alcohols of appropriate chain length (about C,, to Cj) 
has been stated to yield excellent primary alkyl sulphate detergents. 
The successful development of this process, which is shown diagrammatically 
in Fig 2, depends, however, upon the availability of suitable olefin feed- 
stocks, normal «-olefins being the most satisfactory. In Germany such olefins 
for detergent production were available from the Fischer-Tropsch plants. 
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A second process which is understood to be undergoing commercial 
development is a modification of the Fischer-Tropsch synthesis in which 
primary normal alcohols form the main products (the ‘“ Oxyl”’ process).5 
It is reported that the higher alcohols obtained are in every way comparable 
with the corresponding alcohols of vegetable or animal origin. The 
German process will, of course, be based upon water-gas from coal, but 
could no doubt be modified to operate on petroleum. 

The sodium salts of the secondary alkyl sulphates derived from straight- 
chain olefins in the C,, to C,, range, with the double-bond at or near the end 
of the chain, are the simplest and probably cheapest petroleum-derived 
detergents. Wax-cracking provides the most convenient source of n-«- 
olefins, but those present in the “ wax-free”’ cut from Scottish shale oil 
have also been successfully employed. 

The commercial production of this type of detergent has been described 
in patents,® and publications.*2 An account of the process as applied to 
shale-oil feedstocks has been given by McNeill and Stewart.?. The main 
differences in the two processes are due to the lower olefin content of the 
shale-oil distillates, about 25 to 30 per cent, as against the more olefinic 
feedstock obtained by wax cracking (60 to 75 per cent). In both, sulphation 
of the olefin fraction is effected at a low temperature (10° to 15° C) using an 
acid-to-olefin molar ratio of approximately 2:1, the critical operating 
conditions being efficient mixing and short contact time. The concen- 
tration of acid employed, ranging from 90 to 96 per cent, is determined by 
the feedstock and the method of operation. The main chemical reaction 
involved is : 


RCH—CH, -+- H,SO, RCH—CH, 
SO,H. 


At the same time, by a secondary reaction involving two molecules of the 


olefin and one of acid, a significant amount of the corresponding dialkyl 
sulphate is formed : 


2RCH=CH, + H,SO, —> (R CH),SO, 
CH, 


The method of working up is mainly determined by the feedstock, 
although the same chemical reactions are involved in both. When starting 
with a cracked-wax feedstock having a relatively high olefin content, con- 
trolled dilution may be employed to bring about separation of excess acid ; 
this can be returned to process. The bulk of the product consists of mono- 
and di-alkyl sulphates together with polymers and any unsulphatable 
hydrocarbons originally present in the feedstock. While it is possible to 
separate the di-alkyl sulphates and hydrolyse them separately, adding the 
product afterwards to the neutralized mono-alkyl sulphates, it is generally 
more convenient to carry out the hydrolysis without separation. This is 
done at 80° C, using aqueous caustic soda or soda ash. In this stage the 
mono-alkyl esters are neutralized and the dialkyl esters converted to the 
mono-alkyl sulphates and other products, the latter containing higher 
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alcohols and olefins formed somewhat unexpectedly by the following 
reactions : 


R,SO, + NaOH —>» RSO,Na + ROH 
(RCH),SO, + NaOH —» RCH—SO,Na + R’CH=CH, + H,O 
CH, CH, 


When hydrolysis is complete, the product is cooled, alcohol added, and the 
hydrocarbons, higher alcohols, etc., extracted with a suitable hydrocarbon 
solvent. 

After recovery of the alcohol and hydrocarbon solvents by distillation, 
the product is obtained either by evaporation as a concentrated solution or, 
as a powder, by spray drying. A de-salting operation may be included in 
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SECONDARY ALKYL SULPHATES FROM SHALE DISTILLATE 


the processing to remove sodium sulphate. Owing to the tendency of the 
spray-dried material to cake, the bulk of the secondary alkyl sulphate deter- 
gents produced at the present time are marketed in the form of a concen- 
trated solution containing 20 to 40 per cent active agent. 

When using shale distillates (Fig 3) as olefinic feedstock 96 per cent acid 
is employed during the sulphating operation; some acid sludge, which is 
removed by centrifuging, is formed from easily polymerized mono- and 
di-olefins. Owing to the much higher non-olefinic and hydrocarbon content 
of the feedstock, the mono- and di-alkyl sulphates pass completely into the 
hydrocarbon layer and it is necessary to hydrolyse the whole of this by 
treatment as before with a suitable alkali, e.g., soda ash in aqueous or 
aqueous alcoholic solution at 80°C. When hydrolysis is complete the 
product is worked up as described above. 

The secondary alkyl sulphates foam well, are excellent wetting agents, and 
possess good detersive properties, although somewhat less effective with 
cotton goods than with woollen. The position of the sulphate group in the 
chain has been shown to determine the detersive properties, the nearer to 
the end the better the product. 

The low cost of secondary’ alkyl sulphate detergents renders them 
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suitable for a wide variety of industrial purposes such as wool scouring, 
bottle-washing, etc., as well as for wetting agents; they are extensively 
used in the home and in laundries. Development of the secondary alkyl 
sulphate detergents has chiefly taken place in Europe, since they have so far 
found little favour in the United States.® 


Alkanesulphonates 


Alkanesulphonates of the general type R-SO,Na, or “ paraffin salts ” 
as they are sometimes termed, were mainly developed in Germany ® during 
the war as soap substitutes or ‘‘ extenders ’’ under the name “ Mersolat.” 
Production by the end of the war was at the rate of 80,000 tons a year. 

The most suitable alkanesulphonates for use as detergents should have a 
chain length of 12 to 16 carbon atoms, preferably with terminal sulphonic 
acid groups. The commercial products are, however, generally derived from 
paraffinic material in which appreciable quantities of tsoparaffins are 
present and contain only a relatively small proportion of sulphonates with 
the sulphonic acid groups situated at the end of the chain. ‘The bulk of the 
German Mersolat was not prepared from petroleum but from a Fischer-— 
Tropsch fraction ‘ Kogasin,” boiling from 220° to 230° C, corresponding 
with an average chain length of 15 to 16 carbon atoms. After hydrogena- 
tion over nickel-tungsten catalyst to saturate olefins present, oxygenated 
bodies remaining were removed by fractionation in vacuo. Petroleum 
feedstocks can, however, be used, a highly acid-treated paraffinic base oil 
of 36 to 44 sec Redwood I at 100° F, viscosity being satisfactory. 

The paraffinic feedstock was sulphochlorinated by the Reed process,'® 
involving treatment at 30° to 35°C with chlorine and sulphur dioxide 
simultaneously while irradiating with light of suitable wavelength (3000 to 
5000 A), conveniently provided by tungstenlamps. The slightly exothermic 
reaction proceeds according to the equation :— 


RH + SO, + Cl, —> RSO,Cl + HCI 


To restrict chlorination an excess of sulphur dioxide was employed and, 
since the presence of disulphonates in the product was found to have an 
adverse effect upon the detersive properties,? conversion was normally 
limited to 30 per cent. The product consisted of a complex mixture of 
sulphonyl chlorides, with substitution occurring at random along the 
chain, from which the dissolved hydrogen chloride was removed by @ 
stream of inert gas. After hydrolysis with caustic soda solution the salt 
was removed by cooling to 25° C, and the unchanged oil was separated by 
dilution and settling at 80° to 90°C. Evaporation of the aqueous layer 
yielded a paste containing both sodium chloride and unchanged oil with an 
active agent content of about 69 per cent. A purified product containing 
95 per cent of active agent was produced by further de-oiling and de- 
salting with the aid of methanol. The production of Mersolat from 
Fischer-Tropsch waxes as carried out in Germany is shown diagrammatic- 
ally in Fig 4. In Germany, Mersolat derived from the Fischer-Tropsch 
fractions had a better colour than that obtained from petroleum waxes, 
owing to the presence of naphthenes in the latter. On the other hand, the 
American product, Duponol 189, presumably derived from petroleum, is 
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marketed as a powder and has a much higher quality than the German 
products. 

The relative insolubility of the calcium—magnesium salts of the C,, to Cy, 
alkanesulphonic acids renders these detergents unsuitable for use with 
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ALKANE SULPHONATES 


hard water, and consequently somewhat limits their application. In a 
special Mersolat prepared for industrial use the sulphochlorination was 
carried to 60 per cent and the unchanged oil was not removed. This product 
was employed chiefly in the metal and printing industries. Longer- 
chain paraffins, e.g., C,g to Cy) yield oil-soluble sulphonates, which have 
been found useful in the preparation of cutting compounds and other 
materials. 


Alkylarylsulphonates 


Alkylarylsulphonates are to-day being produced in greater quantities 
than any other type of synthetic detergent. This is chiefly because of 
their excellent detergent properties. 

Alkylarylsulphonate detergents are obtained by the sulphonation of 
suitably alkylated aromatic hydrocarbons, the chain length of the alkyl group 
being of sufficient length to confer the desired hydrophobic properties on 
the anion. As the aromatic hydrocarbon, benzene, toluene, and naphthalene 
have all been used. In. general, the bulk of the alkylarylsulphonates are 
derived from benzene, since, although toluene gives products of satisfactory 
detergent properties, they tend to be more prone to caking than the corres- 
ponding benzene compounds. Although one of the earliest detergents 
of this type (“ Nekal ’’) was an alkylated naphthalene produced in Germany, 
and the Sharples Company in the U.S. is to-day marketing a naphthalene 
alkylate (“‘ Neolene ’’) suitable for sulphonation for detergent production, 
naphthalene derivatives never appear to have been widely used for this 
purpose. 

The preparation of the alkylated aromatic can be carried out by two 
alternative processes. In the process": !2 developed in the early 1930s, a 
chlorinated paraffin is condensed by means of a Friedel-Crafts catalyst with 
an aromatic hydrocarbon, while in the more recent process the aromatic is 
alkylated with an olefin in the presence of a suitable catalyst. The 
former of these processes, since it requires a supply of chlorine, has been 
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mainly developed by the chemical industry, whereas the second, since it 
can be carried out with feedstocks, chemicals, and equipment readily 
available in many refineries, has been preferred by the petroleum industry. 

The feedstock for the earlier “‘ Kerylbenzene ’’ process usually consists 
of a narrow-boiling kerosine cut, boiling from 220° to 245°C and corres- 
ponding with n-C,, to C,, paraffins, which has been solvent- and heavily 
acid-treated to remove aromatics. Chlorination is carried out at 60°C 
to give a 50 per cent theoretical conversion to the monochlor derivative 
(‘‘ Kerylchloride ’’), which, without further treatment, is reacted with an 
excess of benzene using aluminium chloride as catalyst, the reaction being 
completed by heating to 50° C., 


RH + Cl, —> RCI + HCl 
RCI + C,H, —> C,H,R + HCl 


where R = C,, to Cj3. Both n- and iso-paraffins react, but the fate of the 
naphthenes present is not clear. After removal of the catalyst the product is 
neutralized and distilled to recover unchanged benzene and kerosine and the 
required “ Kerylbenzene.”” The latter is in a complex mixture of hydro- 
carbons, in which the phenyl group is substituted at random along the 
paraffin chain. 

The newer process involves the introduction of the alkyl group by 
alkylation of the aromatic hydrocarbon with a suitable olefin in the presence 
of a catalyst. The most satisfactory olefin available in sufficient quantity is 
a propylene polymer of an average chain length of 12 to 15. The purity of 
the propylene employed in the preparation of this polymer is of importance, 
since butylene or mixed butylene-propylene co-polymers tend to undergo 
polymerization during the alkylation, yielding lower-molecular-weight 
alkylates of little value in detergent production, whereas propylene polymers 
themselves under similar conditions undergo very little breakdown. A 
correlation between this tendency for a polymer to breakdown and the 
absorption in certain regions of its infra-red spectra has been evolved by 
Lewis and Ettling.™ Thus, if the ratio of the corrected optical densities at 
10-26 and 11-25 u of the polymer is found to exceed unity, little breakdown 
takes place. This is illustrated in Table I, which shows Lewis and Ettling’s 
figures for Cy, propylene and butylene polymers. 


TasLe 


Mixed 
butylene 


| Propylene 


Butylene-1 | Butylene-2 
Deat10-35m . . . . | 1-308 
D’e at 11-25 mp . 1-020 


Aluminium chloride," sulphuric acid,? and hydrogen fluoride can be 
employed as catalysts, but whereas with the two latter the reaction proceeds 
readily at 10° C with aluminium chloride a somewhat higher temperature 
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is required and the addition of gaseous hydrogen chloride is desirable. 
Toluene can be successfully alkylated with the aid of sulphuric acid, but 
with benzene, hydrogen fluoride or aluminium chloride must be used. 
After separation of the catalyst the alkylate is neutralized and distilled to 
recover unchanged aromatic hydrocarbon, the required alkylate, and a 
small intermediate fraction containing the lower alkylated products 
resulting from olefin depolymerization. Hydrogen fluoride offers the 
advantage that it can readily be recovered from the used catalyst by simple 
distillation, but has the disadvantage that the product must be treated to 
eliminate traces of combined fluorine. This can be conveniently effected 
by treatment with bauxite at 100°C. The yield of alkylate from propylene 
tetramer and benzene, using aluminium chloride or hydrogen fluoride, is 
over 80 per cent of theory. It consists mainly of dodecylbenzene. 


& | Finished 


Detergent 
60 A.A. 


Fractionator 
Neutraliser 
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ALKYLARYLSULPHONATES. ‘‘ KERYLBENZENE PROCESS 


The sulphonation of the alkylate obtained by either process is carried 
out with 98 per cent acid or oleum,’ the temperature being kept below 
40 to 50° C to avoid coloured products. Alkylates derived from olefin- 
polymers show some tendency to undergo side-chain fission at this stage, 
the olefin-polymers formed imparting a characteristic unpleasant odour to 
the product. It is, therefore, necessary either to avoid conditions under 
which breakdown may occur or to remove the polymeric bodies from the 
product by extraction with a suitable solvent. The required sulphonic acid 
is separated from the sulphonation mixture by controlled dilution and 
neutralized with sodium hydroxide. Owing to the incomplete separation of 
the sulphuric acid, the product may contain up to 20 per cent of sodium 
sulphate. The finished detergent is obtained either by spray or drum 
drying. Liquid sulphur dioxide or oleum dissolved in sulphur dioxide is an 
alternative agent suggested for the sulphonation of alkyl benzene, the 
advantages being that sulphonation is theoretical, and no excess of sulphuric 
acid remains to be discarded or recovered. A possible disadvantage is that 
the unavoidable formation of small amounts of disulphonate may adversely 
affect the product, but the overall advantages of the method are con- 
siderable. It is not known whether such a process is in commercial opera- 
tion at present. The production of alkylarylsulphonate by the keryl- 
benzene and olefin alkylation processes are shown in Figs 5 and 6, 
respectively. 
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Typical alkylarylsulphonates are “ Santomerse ” and ‘ Nacconal NR,” 
both of which are produced by the first process, and ‘‘ Ultrawet ” and 


Low-Botling 
Alkylate 


Neutral iser 


Fia 6 
ALKYLARYLSULPHONATES. OLEFIN ALKYLATION PROCESS 


“ Oronite "’ produced by the second. Alkylarylsulphonates with shorter- 
chain alkyl groups, e.g., C, to C,, are marketed as wetting agents. 


Nonionic DETERGENTS 


Since the commercially available detergents of this type are all deriva- 
tives of ethylene oxide and much of the ethylene oxide now produced is of 
petroleum origin, these detergents as a class can be partly or wholly 
derived from petroleum. 

Nonionic detergents are obtained by the addition of a number of ethylene 
oxide units to a suitable compound containing a carbon chain and a group 
containing an active hydrogen atom with which the ethylene oxide can 
react, e.g., OH, SH, or NH. 


RH + n(C,H,O) —» R(CH,CH,0),H 


RH may be a phenol, alcohol, or mercaptan, R being of sufficient length to 
provide the hydrophobic properties and n sufficiently great to provide 
the water-solubility. 

The alkylarylpolyethylene oxide detergents were developed mainly by 
the 1.G. in Germany, where a large number of compounds of varying 
structure but of the same general type were produced, chiefly as textile 
auxiliaries. They were obtained by the addition of ethylene oxide to an 
alkylated phenol, the latter being derived from phenol or cresol by alkyla- 
tion with an olefin of the appropriate chain length in the presence of a 
suitable catalyst, e.g., boron trifluoride. As olefins both propylene and 
butylene polymers were used as well as C, and C, olefins derived from the 
dehydration of the higher alcohols formed in the isobutyl alcohol synthesis. 
In the U.K. and in the U.S., where detergents of this type are now being 
produced on a considerable scale, Cy or Cy, propylene polymers and di- 
isobutylene are used. In place of boron trifluoride, sulphuric acid can be 
employed as catalyst, although with di-isobutylene conditions must be 
chosen to give the required iso-octylphenol instead of tertiary butylphenol. 
The addition of the ethylene oxide is effected by passing it under slight 
pressure into the phenol heated to 150° C in the presence of a small amount 
of caustic soda (ca 0-5 per cent by weight on the phenol) as catalyst. When 
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the required amount of ethylene oxide has been added, corresponding with 
6 to 12 molecules of ethylene oxide per molecule of phenol, the product 
is the finished detergent. 

The recently developed process for the preparation of phenol from ben- 
zene by the D.C.L.-Hercules process, in which the benzene is converted 
via cumene and cumene hydroperoxide '® into acetone and phenol, renders 


Cumene Acetone 


Reactor 


Catalyst 


Fig 7 
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it possible to produce alkylarylpolyethylene oxide detergents entirely 
from petroleum hydrocarbons. Commercially available detergents of 
this type include the “ Igepals ” in Germany, equivalent to “ Antarox ”’ 
produced in the U.S. by General Aniline, and Lissapol N, an I.C.1. product. 
The production of Lissapol N, employing phenol obtained by the cumene- 
oxidation route, is illustrated diagrammatically in Fig 7. 

The second type of petroleum-derived nonionic detergent is obtained 


Propylene 
Tetramer 


Catalyst 


Ethylene 
Oxide 


Fie 8 
218”’ 


similarly by the addition of ethylene oxide to tertiary dodecyl mer- 
captan.!?,18 This mercaptan, developed as a modifier for use in the 
production of synthetic rubber, is obtained by the reaction of hydrogen 
sulphide with propylene tetramer in the presence of a suitable catalyst, 
e.g., alumina, the reaction being carried out at 87° C and a 1000 p.s.i. 
pressure, employing an excess of hydrogen sulphide to ensure that the 
mercaptan, and not the corresponding sulphide, is formed.’ “ Nonic 
218,” produced in the U.S. by the Sharples Company, is a detergent of 
this type. The process is illustrated diagrammatically in Fig 8. 
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Commercially available nonionic detergents are normally viscous liquids 
or thick pastes. The alkyl-aryl-ether type possess a negative temperature / 
solubility coefficient and are somewhat less soluble in hot than in cold 
water, with the result that solutions tend to become cloudy on heating. 
Chemically they possess great stability towards both acids and alkalis and 
are unaffected by hard water. They possess good detersive properties in 
spite of their non-foaming characteristics, and are superior to the majority 
of anionic detergents for the washing of cotton. Although relatively costly 
to produce, they are now widely used in laundries in the U.K., and are 
excellent detergents for general household use. As wetting agents they are 
widely employed in dyeing and textile printing. 

The author wishes to thank the Chairman of the Anglo-Iranian Oil 
Co. Ltd., for permission to present this paper. 
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DISCUSSION 


Tue CHAIRMAN : When we discuss detergency and detergents at meetings 
of this Institute we usually think of lubricating oils, engine cleanliness, and 
similar matters. It is quite a change to have a discussion on the industrial 
tvpe of detergents, which does net figure very often in our programmes. 

We have been particularly fortunate in having such a comprehensive 
and well-informed account from Dr Birch of the production and utilization 
of detergents from petroleum; it is a very excellent account of the whole 
subject. 

There are indications that the production of detergents, which already, 
as Dr Birch has pointed out, runs into some hundreds of thousands of tons 
a vear, is still increasing quite markedly. Once upon a time the standard 
of living in a country was indexed by, among other things, the quantity 
of soap used per head of the population. I think we shall have to change 
that to a detergent index if the detergent industry continues to grow as it 
has done during the last few years. Synthetic detergents are, of course, 
quite important rivals to the soap industry, both in alleviating the problem 
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which is very difficult nowadays, of the supply of such raw materials as 
the fatty oils, and also, of course, in their technical merits, particularly with 
regard to their use in hard water. 

There are, no doubt, many points which the audience would like to dis- 
cuss, as there are so many outstanding problems in connexion with deter- 
gents and detergency. 


C. L. Grtpert: In his paper, Dr Birch has laid emphasis on the manu- 
facturing processes involved in the production of synthetic detergents 
from petroleum rather than on the behaviour of these products in domestic 
or industrial applications, which has been adequately dealt with elsewhere. 
We may, therefore, consider this aspect first. It is sometimes imagined 
that the manufacture of synthetic detergents is a chemical business quite 
distinct from petroleum-processing methods, but in fact the majority of the 
stages involved are normal petroleum processes. 

It may be of interest to consider briefly the relation between the stage of 
development of petroleum processing and the types of surface-active 
materials produced, bearing in mind that the present production of synthetic 
detergents would not have been possible without development of these 
petroleum-processing methods. 

In the earliest days of the petroleum industry, when distillation, and acid 
and soda refining were practically the only processes known, the surface- 
active materials produced were by-products, such as naphthasulphonates from 
acid sludges from lubricating-oil refining, and naphthenates from the soda 
washing of light distillates. 

To-day, the raw materials for detergent manufacture are mainly oils 
produced by a variety of petroleum processes such as distillation, cracking, 
dewaxing, polymerization, alkylation, etc. 

It may be of interest to speculate on what the future of synthetic 
detergents from petroleum will be. It can, I think, be assumed that pro- 
gress will be made here, as in other petroleum products. This is likely to 
depend on a much more accurate knowledge of the relation of chemical 
composition to surface-active properties than is the case at present, and on 
the development of new petroleum-processing methods. 

Will our future raw materials be more carefully selected or more highly 
refined oils than is the case at present, or will the trend be towards the pure 
hydrocarbons used in the petroleum chemical industry ? 

Our lecturer has pointed out that detergent processes are highly complex, 
involving a number of properties such as wetting, emulsification, peptization, 
solution, ete. Is it likely that the future detergent will be a mixture of 
products, each contributing to some particular effect, bearing in mind that 
this is the trend in, for example, the development of improved lubricants 
and other products? 

Apart from these general questions, which I do not expect our lecturer 
to answer, as they are offered mainly to stimulate thought and suggestions in 
the audience, there are a few specific points I would like to raise. The first 
concerns the relation of chemical composition to detergent properties. It is 
generally considered that surface activity is assisted by close packing of the 
molecules at the interface, which requires a certain regularity in shape. 
Why, then, does a bulky molecule like sodium dodecylbenzene sulphonate 
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have such superior detergent properties to the straight-chain sulphonates, 
which should pack more easily ? 

Another point concerns the importance of foam. The author has 
mentioned that the presence of foam in a washing process serves as a useful 
indication that there is sufficient detergent present, but that it does not 
measure detergent power. From the fact that nonionies do not foam, 
one would think that foaming is of no significance in detergency; but, 
apart from advertising considerations, is this the case? For example, 
is there any froth-flotation effect, as in the separation of ores ? 

The author has referred to the use of cationics in suppressing the growth 
of flora in oil-sand formations. This leads me to question whether the 
petroleum industry itself is making sufficient use of synthetic detergents 
from petroleum in its own operations. It might be useful to collect views on 
such applications as have been found, or to discuss problems which might 
be solved by the more efficient use of these materials. I have in mind such 
applications as the general cleaning of refinery equipment, the breaking of 
fuel-oil sludges, and the production of foamed cement for cheap building 
construction, which might be of interest to refinery engineers. 

Finally, | would like to congratulate Dr Birch on his valuable paper, 
which I think has brought together for the first time adequate details of the 
manufacturing processes involved in the production of synthetic detergents 
from petroleum. 


Dr Breen : Without definite information I should hesitate to say whether 
the bulkier sodium dodecylbenzene sulphonate molecule does actually pack 
more closely at the interphase than a straight-chain paraffin sulphonate of 
similar length. Furthermore, whether alkylarylsulphonates are in fact 
better detergents than alkanesulphonates must depend upon a number of 
considerations. The alkanesulphonates are in many ways excellent 
detergents, but the relative insolubility of their alkaline-metal salts 
limits their use to soft water. 

Foam undoubtedly plays a very important part in the household washing 
by suspending the soil and helping to prevent redeposition. To do this it is 
essential that the foam should be relatively stable, and detergents which 
form unstable foams are definitely less effective in this respect. On the 
other hand, excessive foaming can be troublesome, particularly in such 
operations as bottle-washing or in washing machines. Nonionic detergents 
which do not foam readily are not looked upon with much favour by the 
housewife, who normally regards foam as an indication of a good washing 
agent. 


Dr J. L. Ep@ar: It is extraordinary how the synthetic detergents 
industry has grown up on the basis of what was regarded, ten or fifteen years 
ago, as a waste product—a wax; only ten years ago we were glad to burn it 
under boilers in order to get rid of it. In addition, there were the gases 
from cracking operations; from propylene and ethylene important deter- 
gents can now be produced, whereas only a few years ago these gases were 
also regarded as waste products and were burnt as fuel. 

A question I would like to put concerns the cumene process for the manu- 
facture of phenol, which is mentioned in the paper. It seems a most 
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attractive process, because not only does it produce phenol, but acetone 
is also produced as a by-product. Is this process yet in commercial 
operation ¢ 


Dr Bircw: No plant is yet in operation for the production of phenol 
from cumene. It has, however, been announced that two will soon be in 
operation, one in the U.S. and one in Canada. Another plant is to be 
erected in France. 


V. Biske: Arising out of the remarks of Dr Edgar concerning waste 
products, I would like to ask Dr Birch whether, in the alkylation process 
involved in the manufacture of alkylaryl sulphonates, any use has been 
made of aromatic petroleum extracts. One would imagine that they would 
be susceptible to alkylation and subsequent sulphonation. Has any work 
been done in that connexion ? 


Dr Brrcu : So far as I know, the higher-boiling aromatic extracts from 
the gas-oil and lubricating-oil ranges have not been investigated for the 
production of alkylarylsulphonates; it is unlikely that these would prove 
easy to alkylate or yield good detergents. 


J. Seaman: Can Dr Birch give us any idea of what proportion of fatty 
acids derived from petroleum wax could usefully be incorporated in the 
manufacture of normal soaps ? 


Dr Brecu : [ have no information on this point. 


P. F. Mixes : Is it possible to combine these synthetic detergents with the 
normal form of soap to produce a mixture which will be effective in hard 
water 


Dr Biren: A recent patent by the Colegate-Palmolive Peat Company 
covers the production of detergents in cake or bar form for toilet use, a 
mixture of synthetic detergent with water-soluble fatty acid soap being 
used. It is claimed that the composite material has good lathering proper- 
ties and that the synthetic detergent present tends to prevent calcium 
precipitation in hard water so that the soap has a pleasant “feel.” It is 
also claimed that the composite cake has been found to be less irritating to 
the skin than the average toilet soap. The presence of the fatty acid soap 
overcomes one of the main difficulties in bar-form detergents by reducing 
the water solubility and consequent “ wasting away ” when left in a soap- 
dish. I believe this bar-form of synthetic detergent has been on the market 
in the U.S. for some time under the name “ Vel Beauty Bar.’’ Such a 
process is unlikely to be generally applicable to any type of detergent. 
There has been much controversy on the desirability of employing synthetic 
detergents and fatty acid soaps together. 


THe CHAIRMAN : How far does the relative efficiency of these synthetic 
detergents, from the point of view of their varied uses, depend on tempera- 
ture? For instance, do they vary very much in their respective values in 
cold and in hot water ? 
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yn Biren: As a rule detergents are more effective in hot than in cold 
water. This is understandable, since they act to a great extent by reducing 
interfacial tension, and at higher temperatures less material is required to 
bring about the same reduction than at lower temperatures. 

One of the advantages of a synthetic detergent in laundering is, of course, 
that rinsing can be carried out with cold water, which naturally results in a 
considerable reduction in fuel costs. Furthermore, it is unnecessary to use 
softened water. 


Tue CHatrmMan : I was also thinking partly of the comparison between 
different types of detergent in respect of their action. For instance, in the 
case of alkane sulphonates, the most effective chain length is 12 to 16 
carbon atoms. Is that statement independent of temperature and the 
conditions of use, or is it a pretty general rule / 


Dr Bircu : I think it isa general rule. The length of the carbon chain is 
selected to provide the necessary water solubility and balance of lipophilic 
and hydrophilic properties. Although the most effective chain length will 
undoubtedly be affected to some extent by a change in temperature and 
conditions of operation, such as, for example, the presence of builders, the 
difference is unlikely to be great. The fact that a mixture of compounds 
having an average chain length has proved more effective than pure 
individuals probably has some bearing on this point. 


H.'Taus: I should like to put a question. I am not a chemist, but we 
are all affected in some way or another by these synthetic detergents. 
In so far as these synthetic detergents are effective, is there any danger of 


the people who use them losing some beneficial waxy oils from their skin ? 


Dr Biren : Whether or not synthetic detergents have an adverse effect 
upon the skin is a controversial point, and is obviously dependent upon the 
individual. Some people are definitely more sensitive than others in this 
respect. Since synthetic detergents are very efficient at removing fatty 
compounds, they will obviously tend to remove the natural greases from the 
skin and hair, leaving them dry. The effect upon the skin must be relatively 
slight, since synthetic detergents are so widely used to-day in the household. 


DrJ. A. Hint: On the question of corrosion, | think you have said that 
the chief disadvantages of the secondary alkyl sulphates is the ease with 
which they undergo hydrolysis, and it seems to be suggested that their cor- 
rosive action is due to this cause. I should like your views on that point, 
because I should have thought that corrosion was not connected directly 
with hydrolysis. Obviously you can have hydrolysis of alkyl sulphates, but 
this does not normally occur. IT should have thought corrosion was due more 
to physical causes, but | would also suggest that, if it were due to hydrolysis, 
the state of affairs would be quite different with solutions of surface-active 
agents which cannot hydrolyse; I think, however, it is generally agreed 
that in fact the corrosive actions of the various types of surface-active 
agents do not vary very much. 

I suggest that the corrosive action, such as it is, is not directly due to the 
surface-active agents, but rather to the fact that the substance used is a 
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detergent, so that it will remove from the surface any protective film, such 
as oil or grease, and also due to its surface-active effects by which it pro- 
duces intimate contact with the metal, taking the water right to the metal, 
and so enabling the water to bring about the corrosion. 


Dr Brrcu : I agree that the corrosive action of secondary alkyl sulphate 
detergents is due to the effectiveness with which they remove protective 
film from the metal rather than to hydrolysis. 


J. SEAMAN : Can you give an idea of the yield of olefins from the cracking 
of paraffin waxes, followed by fractionation, by conventional methods? 


Dr Brrcu : There has not been much reliable information published with 
regard to yields, etc., from wax cracking. According to F.L.A.T. Final 
Report 1000, cracking of a Hanover petroleum wax, described as a“ 415° C 
+ fraction’ at temperatures between 450° to 500° C yielded from 60 to 
75 per cent of C,) to C,, fraction, the olefin content of which ranged from 
82 to 56 per cent. The higher olefin content corresponded with the lower 
vield. 


G. E. Stanton: I believe it is usual for laundries to use a mixture of 
soap and detergents. Could Dr Birch give us an idea of the value of this 
mixture and of the action which takes place? The information would be 
interesting, for it is largely advertised that detergents and soaps should not 
be used together. 


Dr Brecon: All I know is that mixtures of these two things are used in 
laundries. I think you will have to put that question to the users and to 
those more concerned with the technical applications of these materials. 


Vote oF THANKS 


THe CHAIRMAN: There being no further questions, it remains for me 
now to perform the very pleasant duty of thanking Dr Birch for his very 
excellent paper, and additionally for the most helpful way in which he has 
dealt with the discussion and has answered so satisfactorily quite a lot of 
very awkward questions. I should like to thank also Mr Gilbert and all the 
other gentlemen who have joined in the discussion. 

(The vote of thanks was warmly accorded, and Dr Birch briefly 
responded.) 
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THE IDENTIFICATION OF BITUMENS BY 
COLORIMETRIC METHODS 


By D. C. Broome (Fellow) and R. M. Epwarps 


SUMMARY 


The use of a specially designed photoelectric colorimeter for the identifica- 
tion of the bitumen present in road and building asphalts was proposed by 
one of the authors in 1935, and the present paper is a summary of the work 
of a number of years of practical application of this principle, in which the 
bitumen present in a portion of asphalt is dissolved out with benzene and 
the light-absorption characteristics of the solution are measured photo- 
electrically over the range of the visible spectrum, 

The use of a Spekker absorptiometer is now recommended with a view to 
translating a method already established in the authors’ laboratory on to a 
basis such that results in different laboratories might be more readily 
compared and expressed in “ standard ”’ rather than arbitrary units, 

The application of the method to various problems connected with the 
manufacture and use of asphalt is discussed, and it is shown that the use of 
the Spekker instrument in the manner described permits a speedy determina- 
tion of the composition of an asphaltic cement by examination of the 
complete asphalt mixture. 


INTRODUCTION 


For many years there has been a demand for some method of identifying 
the type and source of the bitumen present in a given sample of asphalt as, 
for example, one taken up from a road or a floor. This need has increased 
recently owing to the desirability of closer control of asphalt mixtures and 
the growing desire of engineers and architects to check the conformity of 
rolled and mastic asphalt mixtures with British Standard specifications. 
Such information has been obtained by examination of the bitumen ex- 
tracted from a sample of the asphaltic mixture, and standard methods exist 
for this.)2 These methods, however, are not always convenient and, in 
particular, suffer from the disadvantage of requiring large samples. The 
complexity of the problem is also increased if the sample contains a propor- 
tion of lake asphalt and/or pigment; having particular regard to the fact 
that many BS specifications call for the use of a particular proportion of 
lake asphalt, it is not possible to determine positively by the prescribed 
methods whether the sample does contain lake asphalt. 

Other methods have, therefore, been investigated, including the use of 
a colorimetric method of identification of bitumens.? This early work 
recommended the use of a specially designed, sensitive photo-electric 
colorimeter with a series of narrow wave-band filters, and further details 
of the method and its application were published.4-7 The present paper is 
intended to record the more recent developments and to suggest that 
sufficient experience has now been built up to justify consideration of a 
wider adoption of colorimetric methods, 
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THE IDENTIFICATION OF BITUMENS BY COLORIMETRIC METHODS 


TYPES OF EQUIPMENT FOR MEASURING LIGHT-ABSORPTION 
CHARACTERISTICS 


The following types of apparatus would appear to merit consideration 
for use in identifying bitumens :— 

(1) The visual colorimeter, typified by the instruments of Guild, 
Donaldson, and Lovibond. 

(2) The filter photometer in which the eye is replaced by one or 
more photoelectric cells. These instruments are typified by the 
Spekker absorptiometer manufactured by Messrs Hilger and Watts 
Ltd., and by the Panchrometer used by the authors over many years. 

(3) The simple spectrophotometer, which employs a diffraction 
grating, of the type marketed by the Coleman Instrument Co. of the 
U.S.A., and the Cambridge Instrument Co. in the U.K. 

(4) The complex spectrophotometer which uses a prism in con- 
junction with a monochromator. Typical instruments of this class 
are the Hilger Uvispek and American Beckman spectrophotometer. 

(5) The spectrograph, which provides a complete spectrum of the 
material under consideration. 


The suitability of all the above types of apparatus has been investigated, 
but work, on a routine basis, during the last fifteen years has been restricted 
to the filter-photometer type of instrument. This instrument, known as 
a Panchrometer, was developed specially for this work, as none of the 
commercial instruments available in 1934 was entirely suitable. Recently i 
it has been apparent that a need exists for a standard instrument so that i 
results in different laboratories might be more readily compared and ex- 
pressed in “standard ’’ rather than arbitrary units. In a review of the 
possibilities of the various types of equipment to meet these requirements 
the following points emerge :— 

In the first instance it seemed clear that visual instruments are difficult 
to use for this particular purpose owing to the high degree of discrimination 
that is required for the method. As a result, attention has been concen- 
trated on those forms of apparatus which are as independent as possible 
of the ‘“ personal factor.’ Considering more elaborate instruments, a 
suggestion was made at an early stage in the investigation that some form 
of spectrograph might be employed. 

A preliminary study on this line was made with vapour-absorption spectra, 
and three typical spectra are shown in Fig 1. Unfortunately it was not 
possible to proceed further with this owing to the high cost of the apparatus 
involved, but it would appear that a detailed study of absorption spectra 
might be extremely interesting. It is, however, doubtful if such expensive 
apparatus is really necessary for routine examination in the asphalt 
industry. 

Attention was turned, therefore, to apparatus of various types in which 
the light absorption of bitumen solutions could be measured and, in order 
to gain information as to whether or not such bitumen solutions need to be 
examined at precise wavelengths, a few tests were carried out with a high- 
grade spectrophotometer (Uvispek) by the courtesy of Messrs Hilger and 
Watts Ltd. A typical transmission curve, obtained with a solution of 
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approximately 0-1 per cent concentration of Trinidad lake asphalt in 
benzene, is shown in Fig 2. This is interesting, as it shows a smooth curve 
apart from a definite kink at 4100 A and a minor kink at 5800 A. Further 
tests (although unfortunately limited) suggest that the kink at 4100 A is 
common to several of the normal types of bitumen, whilst the kink at 5800 A 
is too indefinite to be of value. 

In general terms, therefore, the indications are that a relatively simple 
instrument should give the data required, provided that sufficient sensitivity 
is available. Possibly some relatively simple form of spectrophotometer 
might be preferable to filter absorptiometers or colorimeters, and the use 
of instruments which employ diffraction gratings in place of filters might 
be considered. In this connexion it is interesting to note the views of 


T 


= 
= 
= 


3000 $800 

WAVELENGTH ANGSTROMS 
Fie 2 


Menzies," who states that ‘“‘ a grating gives more than one spectrum; the 
additional spectra are due to high orders, since the grating cannot count 
wavelengths, and makes no difference in which it diffracts a single wave 
of 10,000 A or two waves of 5000 A each in succession. This overlapping 
of spectra due to different order is a nuisance overcome either by the 
judicious use of filters, or by using a coarse prism monochrometer in con- 
junction with the grating spectroscope.” 

In using a transmission grating it is possible, by shaping the grove so 
that each element of the grating is effectively a little prism, to concentrate 
the light in a chosen direction. This confers on the grating what in 
America is called a blaze, and the grating is referred to as an echelette. 
This idea was proposed by the American astronomer Slane and applied by 
R. W. Wood in 1947. A high dispersion was obtained by using a coarse 
grating with a blaze in a high order, and crossing it with a prism to separate 
the orders. 

In the simpler spectrophotometers the diffraction grating is not supple- 
mented by either filters or a prism, so that if a simple type instrument is 
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to be used, it is probably preferable to employ an absorptiometer with 
appropriate filters. 

For this purpose, the exact nature of the filters employed is of importance. 
The authors have used the Spectrum filters manufactured by the Ilford 
Co. and have found them very satisfactory. The transmission of these 
filters is illustrated in Fig 3. Narrower bands would obviously be an 
improvement if such a modification were practicable, and the interference 
filters recently introduced are of interest. These make use of the principle 
of light interference to give a selective transmission within narrow limits 
of wavelength. The interference filters of the metal dielectric type consist 
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of a thin glass plate on which are deposited alternately, by evaporation in 
a high vacuum, a partially transparent film of metal, a film of a transparent 
dielectric, and another partially transparent film of metal. There would 
appear to be a possibility that the actual transmission through these filters 
might be lower than is desirable for work with bitumen solutions. 

The instrument finally chosen for use with the Spectrum filters was the 
Spekker Photoelectric Absorptiometer, Model H670. This is a double- 
photocell instrument, the optical balance of which is achieved by means of 
a calibrated mechanical shutter operated by an eccentric cam. This 
instrument has achieved wide use, and reference is made in particular to 
Isbell and Jones.!° 


PROCEDURE FOR IDENTIFICATION OF BITUMENS 


As with most of the work in the field of absorptiometry, the method is 
on a comparative basis. Briefly, the scheme is to compare the light 
absorption of a bitumen solution of | g/litre concentration against solvent 
benzene. By using a series of colour filters a number of percentage trans- 
mission figures is obtained, which may be compared with results on reference 
samples of known composition. 

It may, incidentally, be noted that benzene has been chosen as the solvent 
for this work after careful investigation. The “ standard” solvent, carbon 
disulphide, used for estimation of bitumen content, gave solutions which 
changed markedly in light sensitivity even during short periods; and light 
sensitivity varied with differences in conditions of storage of the solutions. 
Similar difficulties were experienced with the various solvents containing 
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chlorine, and eventually benzene was chosen as giving the most stable 
solutions for the work. 

It is obvious that, in a method of this type, high accuracy in the prepara- 
tion of solutions is of paramount importance. The primary application 
of this method is to finished asphalt mixtures, and by a rough estimate of 
the soluble bitumen content, according to the nature of the material, 
sufficient quantity of sample should be taken to give very approximately 
a 0-5 per cent solution in benzene. When the bitumen has completely 
dissolved, the solution is centrifuged for 20 minutes at approximately 
3000 r.p.m. Two evaporating dishes are weighed to 0-1 mg accuracy, and 
5 ml of solution placed in each. The solvent is then evaporated over a 
water-bath, the dishes weighed, and from the weight of the residue the 
concentration of the solution is calculated. A quantity of the solution is 
then adjusted to | g/litre by the addition of benzene. 

Two possible sources of error that cannot be disregarded are both con- 
cerned with estimating the concentration of the initial solution. These 
two factors govern the concentration limits within which the initial solution 
should fall. First, there is an increase in the percentage error due to 
weighing as a result of the decrease in the amount of material, and secondly, 
as the skin thickness of the recovered bitumen increases so does the possi- 
bility of errors through incomplete evaporation of the solvent increase. 

It has been found that, to minimize these two possible sources of error, 
the most suitable concentration for the initial solution is of the order of 
0-5 per cent bitumen. 

The apparatus is operated as laid down by the manufacturers, but for 
convenience the readings are taken from the transmission scale on the 


drum carrying the variable aperture. Owing to the high optical density 
of bitumen solutions, cells of 0-25 em path length are used. At present 
readings are taken over the full range of filters, but it is anticipated that 
for normal routine control these could be reduced to two—or possibly one. 
Cells should always be checked for cleanliness on the instrument before use. 


APPLICATION OF THE MetTHOD To Various ProBLEMS CONNECTED 
witH ASPHALT MANUFACTURE AND USE 


The light-absorption characteristic of bitumen solutions over the visible 
spectrum is characterized by a general increase in absorption with the 
decrease of wavelength. However, it will be seen from Fig 4 that bitumens 
from different crudes have individual curves. 

The classification is carried farther in that the individual grade of bitumen 
from a particular crude, whilst retaining the characteristic curve of the 
crude, increases in optical density as the grades increase in hardness 
(see Fig 5). 

The value of this method is affected by the degree of reproducibility 
attainable, and the data selected at random and shown in Table I illustrates 
this. 

The results obtained with the Panchrometer and the Spekker on a large 
number of bitumens from many sources and crude oils indicate clearly 
that, in the case of materials having the same physical properties, no two 
bitumens from different sources have the same light-absorption charac- 
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TRANSMISSION 


PERCENTAGE 


WAVELENGTH IN ANGSTROMS 
Fie 4 
BITUMEN FROM DIFFERENT CRUDES 


Peruvian crude. 5. Natural asphaltite. 
2. Rock asphalt. 6. Venezuelan crude. 
3. Middle East crude. . Petroleum resin. 


7 
4. Trinidad lake asphalt. 8. Natural asphaltite. 


TRANSMISSION 


WAVELENGTH IN ANGSTROMS 
Fie 5 
MEXPHALTE GRADES OF BITUMEN (VENEZUELAN ORUDE) 


1. 408/500 Pen. 6. 30/40 Pen. 

2. 190/210 ,, 7. 20/30 ,, 

3. 90/110 _—s—, 8. 10/20 ,, 

4. 60/70 ,, 9. 80/90 Soft. Pt. 
5. 40/50 10. 110/120 Soft. Pt. 
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Tasie 


Peak wave- M.E.C, 60/70, per cent Trinidad lake asphalt, 
length, A transmission per cent transmission 

25-0 25°5 

425 43-0 

5O-4 51-0 

57-3 57-5 

69-6 69-9 

76-1 76-6 

81-3 


4400 
4750 
5000 
5250 
5550 
5800 
6150 
6550 


cu 


wis — 
x 


c— 


teristics. It is, however, possible to produce blends of bitumen having 
the same light-absorption characteristics, but these differ markedly in 
physical properties. Examples are shown in Table II (A) having two 
constituents and (B) having four constituents. 


TABLE II 
Blend A, per cent | Blend B, per cent 

transmission | transmission 


| 
Peak wavelength, A | 


be 


4400 
4750 
5000 
5250 
5550 
5800 
6150 
6550 
Penetration at 25° C 


~ 


=~ 
~ 


The proportions in which the constituent bitumens are present in a 
blend can be effectively determined if the light-absorption characteristics 
of the individual bitumens are known; the degree of accuracy with which 
this can be done depends, however, on the difference in optical density of 
the constituent bitumens. In the majority of practical cases, estimations 
can be made to within +5 per cent, as shown in Table III for mixtures of 
Trinidad lake asphalt Mexphalte 60/70. 


TaBLeE IIT 


T.L.A. 30%, Mex. | T.L.A. 40%, Mex. | T.L.A. 50%, Mex. 
70%, per cent 60%, percent | 50%, per cent 
transmission transmission transmission 


Peak wavelength, 
4400 13-8 15°3 
4750 26° 28-3 
5000 33-8 5 36-6 
5250 41-8 44°58 
5800 56-5 7: 59-0 
6150 65-5 
6550 72°5 2: 73:3 
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As a general rule the transmission figures of a blend of several bitumens 
correlate rationally to the corresponding transmission figures of the com- 
ponent bitumens. In the three examples in Table III the absorptiometric 
analyses of the individual constituents were as given in Table IV. 


Tasie lV 


Trinidad lake | Mexphalte 60/70, 


Peak 


asphalt, percent | per cent trans- 
| cent transmission mission 

4400 25-3 | 11-8 

750 42°7 21°8 
5000 50°5 29-3 
5250 57-2 37-3 
5550 64-0 46-3 
5800 69-5 52-2 
6150 761 60-0 
6550 S15 68-0 


It is possible by this method also to detect if an asphalt has been over- 
heated, providing the source of bitumen, and accordingly its light-absorp- 
tion characteristics, is known. Table V refers to a sample of mastic asphalt 
that had been overheated during manufacture, and considerably further 
overheated upon remelting. 


TABLE V 


Re-melted manu- 


Peak wavelength Original mastic Manufactured factured mastic i 
A asphalt, per cent | mastic asphalt per 
transmission | cent transmission ; 


Hardness number 
at 45° C/100 kg 


With a view to assessing the standard of the Spekker absorptiometer in 
comparison with one of the more precise spectrophotometers, the oppor- 
tunity was taken to have five solutions, previously examined on the Spekker, 
examined by the NPL on the General recording spectrophotometer. Good 
agreement was obtained, as illustrated by the figures in Table VI. 

The application of this method to official asphalt specifications would 
have very considerable advantages. The asphaltic-cements clause, in 
addition to providing for alternative constituents in varying proportions, 
requires that the composition of such asphaltic cements shall fall within 
appropriately narrow tolerances of both the recommended proportions and 
the corresponding physical characteristics. 

The use of the Spekker instrument permits a speedy and accurate 


= 
4400 | 17-2 14-2 j 
4750 35-2 | 32-7 27-7 j 
5000 43-9 41-5 36°5 4 
5250 51-8 49-3 45° 
5550 | 60-4 | 59-0 54-2 
5800 | 67-0 | 65-2 61-0 | 
6150 741 72:8 69-2 
6550 79-8 78-9 75-9 
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Taste VI 


Column A: Spekker absorptiometer 
Column B: NPL spectrophotometer 


| Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 


Peak wave- 
length, A 


A | B B | A A | B 


cent transmission 


4400 | 10°56 21-6 | 22°5 | 36-1 | 36-2 | 25-4 | 26°5 | 11-5 
4750 21-1 | 20:8 | 40:2 | 39°0 | 56°5 | 55-0 | 43-0 | 41-6 | 21- 21-5 
5000 28°5 | 288 | 49-9 | 49°9 | 66-2 2 28° 


5250 | 36°6 | 36-7 | 58-9 | 59-0 | 74°5 
5550 


verification of the asphaltic-cement composition in finished asphalt mixtures 
| of this type. An example of its practical value in this direction can be 
t illustrated by a particular absorptiometric analysis made on a sample of 
asphalt purporting to be manufactured to BS 594 : 1950, Table I, Column 3 
(this requires the asphalt to contain equal proportions of asphaltic bitumen 
{ of appropriate penetration and refined lake asphalt). Analysis in accord- 

ance with BS 598 : 1950, Method BAI showed good conformity with the 


; specification. Absorptiometric analysis of the asphaltic cement, however, 
j z determined that only 25 per cent of refined lake asphalt was present, and, 
ii by the use of a disproportionately higher proportion of an alternative grade 
4 of asphaltic bitumen, the penetration and general physical characteristics 


4 of the asphaltic cement had been maintained within the permitted tolerances. 
The analysis obtained and necessary comparisons are quoted in Table VII. 


Tasie VII 


} 


Refined lake asphalt : 50% 25% “Tr 


Mexphalte 190/210 : 50% Sample 
| Mexphalte 90/110: -- 75% 


Peak wavelength, A 


4400 


4°7 15-0 
4750 31-0 27-2 
5000 39-3 35-2 35-2 
5250 46-9 | 43-2 43-1 
5550 54:8 515 
5800 | 60-9 | 57-9 57-2 
6150 | 65-4 64-9 
6550 76-0 | 72-8 72-4 


CONCLUSION 


The above is a brief summary of a practical application over a number 
of years, during which time a large amount of data and experience has been 
accumulated. The introduction of the Spekker absorptiometer has been 
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am, | 82-0 | 64-2 | 64-3 | 45°3 | 44-9 
a 5800 52-2 | 61-5 | 72-9 | 73-4 | 86-1 | 86-1 | 69°3 | 68-5 | 52-8 | 52-3 
: 6150 60-5 | 60-0 | 80-0 | 80-0 | 90-4 | 90-2 | 76-1 | 75:8 | 61-3 | 60-8 
| 6550 68-6 | 67-6 | 85-1 | 85-1 | 92-7 | 93-0 | 81-2 | 80-9 | 69-8 | 68-7 s 

: 

| Per cent tranamission 
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effective in translating an established method into standards interpretable 
on the basis of accepted colour standards. As a result, interest in the 
identification of bitumens in this manner has been already aroused in other 
countries, notably in Europe. 
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STUDIES IN SHALE OIL, PART Il. SOME WATER 
SOLUBLE CONSTITUENTS 


By Gro. E. Mapstone * (Fellow) 


SUMMARY 

The aqueous liquors from the crude oil separators contained small amounts 
of ammonia, carbonates, sulphides, and thiosulphates. Cyanides and 
thiocyanates were absent, probably due to hydrolysis in the alkaline liquor. 
Both ortho- and meta-dihydric phenols were present in small amounts 
together with occasional traces of phenols. Aldehydes and ketones were 
absent, but any traces initially present would have reacted with the ammonia 
present. The precipitate obtained by the addition of a copper or zinc salt to 
the aqueous liquors contains an oil-insoluble, chloroform-soluble fraction 
which shows the reactions of thiocarbamates. Monoalkyl dithiocarbamates 
appear to be absent. The sulphur—copper ratio is about one-quarter that 
required for dithiocarbamates, suggesting that some of the product is mono- 
thiocarbamates together with other compounds, including carbamates. It 
was shown that dithiocarbamates could be formed under the conditions 
existing in the condensing system. 


Ir is the rule rather than the exception that crude shale oil has been in 
intimate contact with water prior to its recovery. Some of the decomposi- 
tion products of the oil shale are water-soluble, and therefore will appear 
in the water discharged from the crude oil separators. 


At Glen Davis, steam is injected into the base of the retorts, and the gases 
evolved are also sprayed with re-circulated hot water from the decanter or 
main separator, and all surplus water from the separators passes through 
the waste water sump for oil recovery. (For a more complete description 
of the plant see '}*) An average analysis of the overflow waste water from 
the waste water sump is given in Table I, the figures recorded being for the 
more common or expected constituents. 


TABLE I 
Average Analysis of Combined Aqueous Liquors from the Retorts 


Free ammonia 283 p.p.m. as NH, by wt 
Fixed ammonia . $4 p.p.m. as NH, by wt 
Carbonate. ‘ . 620 p.p.m. as CO, by wt 
Thiosulphate . ‘ . 35 p.p.m. as 8 by wt 
Sulphides . 42 p.p.m. as 8 by wt 
Oil . 82 p.p.m. by wt 
Oxygen absorption . . 570 p.p.m. of O, by wt 
pH ‘ . 8&9 


In addition to these more common organic constituents, various classes 
of organic compounds have been found to be present, and it is the purpose of 
this paper to record their detection. 


* C.S.LRO., Coal Research Section, Chatswood, N.S.W., formerly chief chemist 
National Oil Pty. Ltd. 
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PART II. SOME WATER SOLUBLE CONSTITUENTS 


PHENOLS 


Preliminary attempts to determine the phenol content of the liquors were 
unsuccessful, due to the traces of dissolved or suspended oil which inter- 
fered with the bromometric method employed, by absorbing bromine. 

However, when the liquors were tested with Gibbs reagent (2 : 6-dibrom- 
quinone chlorimide*) no phenols could be detected, although the reagent is 
reported to be sensitive to 0-1 p.p.m of phenol. A careful survey of the 
liquors from the various parts of the plant was carried out. This showed 
that traces of phenols were sometimes present in the aqueous condensates, 
from which they could be concentrated by acidification and distillation. 


Dinypric PHENOLS 


In work on the iodometric determination of resorcinol * Willard and 
Wooten found that a dark compound was formed if the iodination was carried 
out in the presence of catechol. Later they found this reaction to be very 
selective for ortho- and meta-dihydric phenols, the dark-coloured addition 
compound formed being soluble in acetone to give a grape blue colour, the 
intensity of which was proportional to either the ortho- or meta-dihydric 
phenol, depending on which was present in the lesser amount.* ® 

Dihydric phenols do not appear to have been previously reported from 
Australian shale oils, so the method was applied to their detection in the 
aqueous liquors from the retorts. 

In all cases the test gave a grape blue colour, indicating the presence of 
both ortho- and meta-dihydric phenols in the liquors. The colours obtained 
by the addition of resorcinol to some of the liquors were darker than those 
obtained by the addition of catechol, suggesting that in these samples there 
was an excess of the ortho-dihydric phenols. With most of the remaining 
samples the catechol addition gave the stronger colour, indicating an 
excess of meta-dihydric phenols, while in some cases the colours were approxi- 
mately the same, suggesting equal proportions of the two types. 

The greatest concentration of the dihydric phenols was found in the liquors 
from the first condensers, in which cases the concentration of the two 
classes of dihydric phenols together was of the order of 0-02 per cent. In 
the later condensates this was reduced to 0-005 per cent and even less. 
In addition, the meta-dihydric phenols were present in excess in the earlier 
condensates, while the ortho-dihydric phenols were present in excess in the 
later condensates, indicating the higher relative solubility of the meta- 
compounds, 

CYANIDES 

Various tests for cyanides and thiocyanates ® were carried out on the 
liquors from all parts of the plant with invariably negative results. Since up 
to 10 p.p.m of hydrogen cyanide were found in the gases, it would appear 
that any cyanide was rapidly hydrolysed as it dissolved, a reaction which 
would be promoted by the alkalinity of the liquors. 


KETONES 


Acetone and higher ketones have been recovered on a commercial scale 
from the aqueous carbonization liquors at Esthonian oil shale plants.’ 
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No reference, however, appears to have been made to the presence or other- 
wise of ketones in Australian shale oils, so the cold aqueous liquors from the 
condensers were examined. 

No trace of aldehydes or ketones could be detected in the liquors, and 
further experiments indicated that any traces that may have been present 
initially would have reacted with the ammonia present to give non-ketonic 
products. 


THIOCARBAMATES 


Carbon disulphide has recently been shown to be a minor constituent 
of shale naphtha,* and since primary and secondary amines which have also 
been detected in crude oil in small amounts ® readily condense with it to give 
dithiocarbamates,'®: 1! a search was made for the presence of these materials 
in the aqueous liquors from the crude oil separators. The liquor was 
treated with a solution of a zine or cupric salt, and the chloroform-soluble, 
hydrocarbon-insoluble portion of the precipitate isolated. The presence of 
the precipitating metal in this fraction of the precipitate may be taken as 
indicating the possible presence of dithiocarbamates, monothiocarbamates, 
and/or xanthates in the original liquor. 

The copper salt thus obtained was separated into benzene-soluble and 
benzene-insoluble portions (Table II), only the latter fraction giving a 


Tasie II 
Examination of Chloroform Soluble Copper Salt from Effluent 


Benzene- Benzene- 


Sample soluble insoluble 


Proportion by wt 
M.p. . 
Copper by wt, % 
Nitrogen by wt, % 
Sulphur by wt, % 
Ratio Cu:S:N . 
Iodine—azide reaction . - | Negative | Positive 
Silver nitrate reaction with lead salt | Negative | Positive after re- 
| fluxing 20 mins 


| 
| 
| 


positive iodine-azide test for C=S or C-SH groups.!* 13 This sample 
also gave a positive, though slow, test for dithiocarbamate with silver 
nitrate.'4 Analysis of the benzene-insoluble copper salt gave a ratio of 
copper : sulphur : nitrogen of | : 0-93 : 1-79 (cupric dithiocarbamates require 
1:4:2). The nitrogen content was about 10 per cent low, but could be 
explained by the presence of other compounds, such as xanthates, which 
have similar solubility characteristics. The sulphur content was about 
one-quarter of that required, but it could have been partly replaced by 
oxygen by the formation of monothiocarbamates (from carbonyl sulphide) 
or carbamates. Malatesta’® reported that -molybdenyl mono-alkyl 
dithiocarbamates were intense violet red and that maroon molybdenyl 
diethyl dithiocarbamate turned violet red in boiling pyridine solution. 
In this work it was found that alkaline molybdate gave yellow precipitates 
with sodium diethyl and cyclopentamethylene dithiocarbamates (Table ITI). 
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These precipitates turned brick red on standing and gave maroon solutions 
in pyridine which faded to yellow on refluxing. Portion of the cupric salt 
from the liquors was converted to the molybdenyl salt which gave a reddish 
brown pyridine solution. On boiling, the colour changed to yellow, to 
pinkish brown, and back to yellow, indicating a general similarity to the 
authentic dithiocarbamates. Molybdenyl ethyl xanthate gave a yellow 
pyridine solution unchanged by boiling. 

No satisfactory tests were available for detecting carbamates, mono- 
thiocarbamates, or dithiocarbamates in the presence of each other, but the 
available data, including the general solubility characteristics of the copper 
salt and the colour reactions of the molybdenyl salt, strongly suggest the 
presence of thiocarbamates. Several dithiocarbamates were prepared in an 
attempt to obtain some colour reactions. Some properties of these products 
are given in Table III. The failure of the copper salt to give a mustard 
oil on heating with mercuric chloride !! or basic lead acetate 18 indicates the 
probable absence of monoalkyl dithiocarbamates, though the possibility of 
the presence of monalkyl monothiocarbamates or carbamates was not 
eliminated. 


FORMATION OF DiTHIOCARBAMATES 
In order to confirm the possibility of the formation of dithiocarbamates 


{ in the aqueous liquors, dilute solutions of various secondary amines in 
: : medicinal paraffin oil were allowed to stand with dilute ammonia solution 
é and carbon disulphide. The aqueous layer was later found to contain 
g dithiocarbamates (Table IV), showing that the reaction could take place 


after the oil vapours had left the retorts. 


TasLe IV 


Dithiocarbamates from Secondary Amines 


i Amine Pyridine | Copper salt colour | M.p.,°C | Zinesaltcolour| M.p., °C 

: Piperidine . ‘ No } Very dark brown 214-215 =| Light pink 205-206 
Piperidine . Yes | Very dark brown | 214-215 | Light brown 220-221 
Di-n-butylamine . ‘ No | Dark brown | Tar | Brown 86-87 
Di-butyalmine : Yes | Dark brown j Tar | Brown 6-87 
Di-phenylamine . No Dark brown | Brown 1.8. 
Di-phenylamine . p Yes | Dark brown | LS. | Brown LS. 
Pyrrole Yes | No yield -- No yield . 
Blank (pamitie acid). 7 No | No yield | No yield 


1.8. Insuflicient sample for m.p. determination. 
M.p. 223°-225° 


The failure of pyrrole to react with the carbon disulphide indicated that 
amines other than pyrroles were present in crude shale oil, while the blank 
test with palmitic acid showed that carboxylic acids did not interfere with 
the test. 

In order to test whether there were further amines in crude shale oil 
after recovery, samples were allowed to stand with carbon disulphide, 
pyridine, and dilute ammonia solution. In addition to fresh shale oil, 
samples which had been washed with acetic acid to remove basic compounds, 
and with concentrated sulphuric acid to remove both basie and acid 
polymerizable nitrogen compounds,”° were tested. The ammonia solution 
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was later separated and precipitated with zine and copper salts as before, 
and the oil-insoluble, chloroform-soluble portion of the precipitate isolated. 
In each case this material was a dark brown bituminous material which 
gave a positive test for the precipitating metal, and a positive iodine- 
azide test. This latter test is recommended as a test for primary and 
secondary aliphatic amines under similar conditions," so it appears that a 
small amount of amines remains in the crude oil even after washing with some 
concentrated sulphuric acid. 


EXPERIMENTAL 

Inorganic Constituents 

The analytical methods used for the determination of the inorganic 
constituents were briefly as follows :— 

Free ammonia was determined by distillation into boric acid, followed by 
titration of the distillate with standard acid. 

Fixed ammonia was then liberated from the distillation residue by the 
addition of sodium hydroxide and determined as above. 

Carbonate was determined by precipitation as calcium carbonate by 
ammoniacal calcium chloride and was determined acidometrically. 

Thiosulphates were determined iodometrically after precipitation of 
sulphides by lead nitrate. 

Sulphides were determined iodometrically, allowance being made for 
thiosulphates. 

Oil was extracted by carbon tetrachloride, which was evaporated on a 
steam bath, and the oil dried in an air oven at 98° C. 

Oxygen absorption was determined from the amount of permanganate 
reduced in 30 min at 100° C. ~/ 

Cyanides and thiocyanates were tested for by the different procedures 
given by Feigl.® 


Detection of Dihydric Phenols + § 


Fifteen ml of O.1N-iodine solution were added to 15 ml of the liquor and 
10 ml of buffer solution (2M-acetic acid—sodium acetate of pH 5-7). After 
standing for 1 minute the excess iodine was titrated with thiosulphate to a 
starch end point. The solution was filtered and the residue from the filter- 
paper dissolved in 10 ml acetone, which in the presence of ortho- and meta- 
dihydric phenols, gave a grape blue solution. 

This procedure was then repeated with the addition of 10 ml of 0-05 per 
cent catechol solution prior to the iodine solution for the detection of meta- 
dihydric phenols, or 10 ml of 0-05 per cent resorcinol for the detection of 
meta-dihydric phenols. 

Because of the unavailability of a suitable colorimeter, only visual 
estimates of the colours and concentrations could be made. 

After standing for a few weeks the grape blue colours faded to brown 
(iodine) of similar relative intensities. This was accompanied by the forma- 
tion of a brown flocculent precipitate similar in appearance to ferric 
hydroxide. 

H 2 
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Examination for Ketones 


Water from the waste water separator was distilled and the first 5 per cent 
collected. This distillate contained a large amount of ammonia and some 
yellow oil. The aqueous distillate failed to give any precipitate with 
2: 4-dinitrophenylhydrazine and failed to give any colour with nitroprusside 
(for ketones),?! hexanitro ammonium cerate (for alcohols, etc.),”* or with 
2: 6 dibromquinone chlorimide (for phenols). 

Portion of the liquor was neutralized to methyl orange prior to distilla- 
tion by the addition of 1-5 ml cone hydrochloric acid per litre. The 
distillate (5 per cent) was ammoniacal and contained oil as before. It 
failed to react to any of the tests applied. 

bd The oil from the two tests was bulked. It gave negative tests for ketones 
with 2: 4-dinitrophenylhydrazine or sodium nitroprusside, but positive 
tests with Gibbs reagent (phenols to 0-1 p.p.m.* and hexanitro-ammonium 
cerate (alcohols and/or phenols)). Cotton's test for phenols (0-05 per cent *) 
was negative. 

The waters from the ammonia scrubber and the final cooler were acidified 
strongly and distilled as before. The aqueous distillates gave negative 
tests for aldehydes and ketones (dinitrophenylhydrazine). Both contained 
a trace of sulphide (lead acetate and nitroprusside) and a trace of phenols 
(Gibbs’ test positive). Ammonium ceric nitrate gave a negative test. 

In order to check on the disappearance of ketones from the effluent by 
reaction with the ammonia present, a 1 per cent aqueous solution of acetone 
: was allowed to stand with the addition of : (i) 5 ml cone ammonia; (ii) 1 ml 

ammonium polysulphide, and (iii) 5 ml cone ammonia plus | ml ammonium 

polysulphide. After standing over the week-end, the solutions were 
‘ distilled and the first 5 per cent tested for acetone with 2 : 4-dinitrophenyl- 
: hydrazine and with nitroprusside. Positive results were obtained in all 
| : cases, but those with ammonia alone were much fainter than the others. 
It would therefore appear that the reaction with ammonia could reduce or 
possibly eliminate traces of ketones from the effluent, though ammonium 
sulphide had some inhibiting effect on the condensation. 


Thiocarbamates in the Liquors 


Precipitation of Liquor with Copper Sulphate-—A solution of copper 
sulphate was added to 70 gal of the separated water from the crude oil 
decanters until the supernatant liquor showed the presence of soluble 
copper on testing with ferro-cyanide solution. The mixture was well 
stirred and allowed to stand over the week-end before the supernatant 
liquor was decanted and the residual slurry filtered. The black solid thus 
obtained was washed with several successive lots of clear gasoline to remove 
oil until the washings were no longer discoloured. Portion of one of the 
slightly discoloured washings gave a negative test for copper with sodium 
diethyl dithiocarbamate.4* After drying, the solid was extracted with 
chloroform, 

Examination of Copper Precipitate.—Two ml of the chloroform extract of 
the copper precipitate were oxidized with nitric acid and then ignited. The 
black residue was readily soluble in dilute nitric acid to a pale blue solution 
containing sufficient copper to be identified by the usual macro tests. 
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Evaporation of the black chloroform solution gave approximately 36 g of 
black, extremely fine crystals, which softened at 152°C and melted at 
155°C. The crystals were soluble in carbon disulphide and carbon 
tetrachloride, and partially soluble in benzene (cupric cyclopentamethylene 
dithiocarbamate was completely soluble in these solvents). The solid was 
therefore exhaustively extracted with benzene in a Soxhlet apparatus and 
the two fractions analysed for copper (by oxidation with nitric acid 
followed by ignition to CuO), sulphur (by Parr oxygen bomb method), and 
nitrogen (by Kjeldahl method). The results of these analyses are given in 
Table II. 

Both fractions of the solid were tested by the iodine—azide reaction !*!% 
for the presence of C=S or C-SH groups. The _ benzene-insoluble 
fraction gave a positive reaction, whereas the benzene-soluble fraction gave 
a negative test. 

In order to carry out Feigl’s test } for dithiocarbamates in which the 
silver salt decomposed to give black silver sulphide, the black copper salt 
was first converted to the white lead salt by refluxing in chloroform solution 
with an aqueous sodium sulphide solution. When no further reaction took 
place the sclution was filtered, precipitated with lead acetate solution, and 
the precipitate extracted with chloroform. This chloroform solution of the 
lead salt was tested by the azide—iodine reaction, and by refluxing with 
silver nitrate solution. The benzene-soluble solid gave a negative reaction 
in each case, but the benzene-insoluble solid gave positive tests, the silver 
nitrate solution giving a black precipitate after 20 min. 

Both copper salts were tested for monalky] dithiocarbamates by heating 
4 g with an equal amount of mercuric chloride '! or basic lead acetate.'® 
In no case was a mustard oil odour detected. 

Precipitation of Effluent with Zine Chloride.—Excess zine chloride solution 
was added to 44 gal of the aqueous liquor from the waste water separator 
and the precipitate treated in a similar manner to the copper precipitate. 
The chloroform-soluble, oil-insoluble portion of the precipitate was dark 
brown. 

After oxidation of portion with nitric acid, zinc was readily detected by the 
resorcinol test.?5 

The inorganic portion of the precipitate was essentially a mixture of 
zine sulphide and zine carbonate. 

Attempted Hydrolysis of Salts.—Since carbon disulphide is readily 
hydrolysed by water in the presence of pyridine,’ attempts were made to 
hydrolyse the copper salts by refluxing them in aqueous pyridine solution. 
Cupric cyclopentamethylene dithiocarbamate solution did appear to fade 
slightly and precipitate a trace of a fine black powder (CuS ?¢) on this treat- 
ment, but the cupric salts from the effluents were apparently unaffected. 

Authentic lead cyclopentamethylene and diethyl dithiocarbamates were 
then prepared and refluxed with aqueous pyridine, since small colour 
changes would be more readily observed with the colourless solutions. No 
significant decomposition took place, both lead salts being stable on pro- 
longed refluxing for 6 to 8 hours, and were readily re-crystallized from the 
aqueous pyridine. By way of contrast lead ethyl xanthate, though 
reasonably stable in boiling chloroform solution, decomposed in boiling 
(wet) pyridine solution with the precipitation of lead sulphide. 
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Molybdenyl Salt.—Half a gram of the benzene-insoluble copper salt was 
converted to the sodium salt by refluxing with 5 ml of chloroform, 20 ml 
water, and ()-2 g sodium sulphide till the chloroform layer was colourless. 
After cooling, the aqueous layer was separated and filtered and added 
to 5 ml of alkaline molybdate solution (1 g ammonium molybdate in 20 
ml water and 5 ml 2N-sodium hydroxide solution). This gave no precipitate 
in the cold, but a black precipitate on boiling. The precipitate was filtered 
and extracted with pyridine to give a reddish brown solution which changed 
to yellow, to pinkish brown, and back to yellow on boiling. 


Formation of Dithiocarbamates in the Oil 


In each of several corked flasks was placed 50 ml medicinal paraffin oil, 
15 ml distilled water, | ml conc ammoniz, 0-5 ml carbon disulphide, 0-5 ml 
or 0-5 g of a secondary amine, and, to some of the flasks, 0-5 ml of pyridine. 
In a blank test, 0-2 g of palmitic acid was added in lieu of the secondary 
amine. After the flasks had been standing for a month at room tempera- 
ture, the aqueous phase was separated, divided into two parts, and 
precipitated respectively by the addition of an excess of copper sulphate 
or zine chloride solution. The precipitates were filtered, extracted with 
petroleum ether to remove oil, and then re-crystallized from chloroform. 
The colours and melting points of the products are listed in Table IV. 
In each case the product was found to contain the precipitating metal. In 
general, larger yields of the copper than of the zinc salt were obtained. 
At the same time the yield was greater in the presence of pyridine. Piperidine 
gave a larger yield of the product than di-n-butylamine, while diphenylamine 
gave only asmall yield. The addition of some pyridine to the oil increased 
the yields of the dithiocarbamate, though this also promoted the 
hydrolysis of part of the carbon disulphide.'® The blank test containing 
palmitic acid gave a negative result, as did a test with pyrrole. 


Treatment of Crude Shale Oil With Carbon Disulphide 


Three samples of crude shale oil were prepared as follows : (a) crude shale 
oil; (4) crude shale oil washed with 5 per cent of glacial acetic acid and 
then three times with 40 per cent hot water, to remove tar bases ; (c) crude 
shale oil washed with 4 per cent of concentrated sulphuric acid, followed by 40 
per cent hot water, to remove basic and polymerizable compounds. 

Two hundred ml of each sample were shaken for 4 hour with 5 ml pyridine, 
5 ml carbon disulphide, 100 ml water, and 10 ml cone ammonia and then 
allowed to stand overnight. ‘Two 40-ml portions of the aqueous layer were 
then withdrawn from each sample and precipitated respectively with cupric 
sulphate and zinc chloride solutions. The precipitates were filtered, washed 
with water, and then with petroleum ether, and finally extracted with 
chloroform. 

Portion of this extract was treated with nitric acid and the acid tested for 
the precipitating metal. The zine was detected by the resorcinol test,?> and 
the copper by the phosphomolybdic acid test.26 In each case the result was 
positive. 

The chloroform extracts were also tested for the iodine—azide reaction. 
The results were definitely positive in all cases, except with the zine salt 
from the acetic acid washed oil, in which case the test was inconclusive. 
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OILFIELD EXPLORATION AND EXPLOITATION 


Geology 


362. New field evident for Ogemaw County, Michigan. Anon. /efrol. Engr, Apr. 
1951, 23 (4), B-88.—1 Winter, Ogemaw County, Michigan, found oil in the Dundee 
sand from 3362 to 3375 ft. 600 ft of free oil flowed in 10 min from 3365 ft. The well 
is to be completed as a pumper. C. A. F. 


363. Stratigraphy of key Arkansas deep test. KR. J. Lantz. World O/l, Oct. 1951, 
183 (5), 83.—Barton 1, Franklin County, Arkansas, has furnished an accurate and 
complete record of formations below the gas pays of the Arkansas Valley. The 
well was bottomed at 6650 ft. 

The stratigraphy of the well is described in detail, and a composite graphic and 
electric log is included. Five references are given. C. A. ¥. 


364. Mud blows over. Anon. Petrol. Engr, Apr. 1951, 23 (4), B-90.—Tung Oil 
Corp. 1, Stone County, Mississippi, had a gas blow at 20,300 ft. Pressure was estimated 
at over 10,000 p.s.i. Coring of the well continues. C. A. F. 


365. Sinclair completes well in Mississippi County. Anon. Petrol. Engr, May 1951, 
23 (5), B-92.—1 Liddell, Jefferson County, Mississippi, flowed 265 b.d. condensate 
and 2,690,000 cu. ft. gas/ day from Lower Tuscaloosa perforated at 10,071 to 10,082 ft. 
Closed b.h.p. was 4186 p.s.i. C. A. F. 


366. or Lime is new Louisiana field zone. Anon. Petrol. Engr, Apr. 1951, 
28 (4), B-84.—A new pay in the Simsboro field, Lincoln Parish, Louisiana, has been 
discovered by 1 Givens which on test flowed 36,200,000 cu. ft. gas/day from the James 
Lime at 5714 to 5726 ft. C. A. F. 


367. New zone discovered in Chacahoula field. Anon. Petro’. Engr, Apr. 1951, 
23 (4), B-86.—Levert Morant 2, La Fourche Parish, Louisiana, on test produced 
251 bri of 29° oil in 12 hr from 14,145 to 14,160 ft in sand pay. 1. A. F. 


368. New well drilled off Louisiana coast. Anon. Petrol. Engr, Apr. 1951, 28 (4), 

B-84.—A-4, in the Eugene Island area off the Louisiana coast, flowed 699 b.d. of 

35°5° oil from marine Miocene sand at 11,468 to 11,498 ft. G.O.R. was 710: 1. 

ry Two new discoveries are made in Louisiana. Anon. Petrol. Engr, Apr. 1951, 

23 (4), B-88.—A second well drilled in the Bay Coquille area, Plaquemines Parish, 
produ-ed 373 b.d. of 37°7° oil from 10,000 ft. C. A. F. 


af 
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370. New deep sand hit in Texas field. Anon. Petrol. Engr, Apr. 1951, 28 (4), B-84. 
3G. C. Rives, in the Hardin field, Liberty County, was completed for 116 b.d. of 
34° oil from 8004 to 8008 ft. ~ CO ALP. 


371. Continenal gets new well in Garza County, Texas. Anon. Petrol. Engr, Apr. 
1951, 23 (4) B-88.--New production in Garza County, Texas, has been found by 
Swenson 2, which on test pumped 232 b.d. from 6855 to 6895 ft in Canyon Reef lime. 

&. 


372. Gas field on Gulf Coast. Anon. Petrol. Engr, Apr. 1951, 28 (4), B-88.—A 
wildcat east of Esperon Dome, 1-C Esperon, in Liberty County, Texas, flowed 14,000,000 
cu, ft. gas/day from 8911 to 8915 ft. C.A. F. 


373. Pre-Pennsylvanian rocks along the Front Range of Colorado. J. ©. Maher. 
World Oil, Oct. 1951, 183 (5), 88.—The stratigraphy and distribution of exposed 
pre-Pennsylvanian rocks which were investigated in southwestern Kansas, south- 
eastern Colorado, and the Oklahoma Panhandle are described with reference to their 
subsurface equivalents. 

The Upper Carboniferous and Lower Ordovician of the Front Range consist of the 
Sawatch sandstone, at the base, equivalent to the Lamotte of eastern Colorado and 
western Kansas, and the Ute Pass dolomite and Manitou limestone, equivalent to the 
Bonneterre dolomite. The Middle and Upper Ordovician are represented by the 
Harding sandstone and Fremont limestone, equivalent to part of the Simpson of 
Oklahoma, and the Viola of western Kansas. The Mississippian rocks consist of a 
sequence of ? Middle Mississippian limestones and dolomites named the Williams 
Canyon limestone, the Hardscrabble limestone, and Beulah limestone. The Williams 

Canyon is similar lithologically to the Spergen, the Hardscrabble is equivalent to the 
( St Louis, and the Beulah to the Ste Genevieve. 


A table shows the past and present classifications of pre-Pennsylvanian rocks along 
the Colorado Front Range, and two cross-sections and a base map are included. 
Five references are given. o. & F, 


374. Geology and oil and gas development and possibilities of the Williston Basin. D. F’. 
Towse. Petrol. Engr, Nov. 1951, 23 (12), A-49.—The completion of the first oil well 
in the Williston Basin (Clarence Iverson 1) in 1951 has stimulated exploration and 
testing in this area. 

é The Williston Basin is a regional syncline extending from North Dakota into Saskat- 
chewan, Manitoba, and South Dakota. There are anticlinal structures within the 
basin, and geophysical anomalies have been found in many places. Unconformities 
at the base of the Devonian, Upper Mississippian, Trias, and Jurassic obscure the 
subsurface structure which due to lack of data may be more complex than is apparent. 

Sedimentary formations range from Cambrian to Pleistocene. The Ordovician 
consists of the Winnipeg, Red River, and Stony Mountain. There is good porosity in 
Winnipeg sandstones and in Red River fragmental limestones. The Silurian, repre- 
| sented by the Stonewall, is a dolomite and limestone sequence containing solution 
holes. The Devonian, which was productive in the discovery well, is also a limestone 
and dolomite, being porous and vuggy in the upper part. The Mississippian consists of 
the Englewood, Madison, Big Snowy, and Amsden. There is variable porosity in 
Madison and Big Snowy limestones and dolomites. The Jurassic is divided into the 
Sawtooth, Upper Ellis, and Morrison. The Sawtooth is topped by a porous limestone, 
and there are porous sandstones in the Ellis. In the Cretaceous, which consists of the 
Dakota, Colorado, and Montana groups, there are porous sands in the Dakota Lakota. 

Sedimentation throughout has been dominantly marine. Carbonates were widely 
deposited in the early Paleozoic and during part of the later Palaeozoic. The Mesozoic 
was preceded by uplift to the east and tilting to the west. (In the eastern part of 
North Dakota Jurassic overlies Ordovician.) 

Several types of trap may be present in the basin. Conditions are favourable for De- 
vonian and Mississippian wedge-outs beneath the Jurassic in the eastern part of North 
Dakota. There are also wedge-outs in the Silurian. There may be reef developments 
in the Silurian and Devonian, and many limestones have good porosity. 

The history of oil development in the area is briefly outlined. 
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Forty tests made in North Dakota are listed, together with a location map; struc- 
tural maps, cross-section, and a stratigraphical column are included. C. A. F. 


375.. Wyoming well proves high gravity producer. Anon. Petrol. Engr, May 1951, 
23 (5), B-92.—A wildcat, Tip Top 4 x 12g, in the Green River Basin near Big Piney, 
Wyoming, found oil at 9688 ft. Production was approx 2400 b.d. of high-gravity oil. 

C. A. F. 


376. Regional stratigraphic analysis of Devonian system in Wyoming, Montana, 
southern Saskatchewan, and Alberta. J. M. Andrichuk. Bull. Amer. Ass. Petrol. 
Geol., 1951, 35 (11), 2368-408.—Devonian strata occur throughout the Northern 
Rocky Mountain and Great’ Plains areas, which include parts of Wyoming, Idaho, 
Montana, Saskatchewan, and Alberta. An attempt is made in this report to unify 
the diverse Devonian nomenclature between the states and provinces, and to demon- 
strate the areal limits of applicability of established formational names as recognizable 
or cartographic units. Thirty-eight surface and subsurface sections were studied in 
detail. In addition, all available published information on Devonian stratigraphy 
within, and peripheral to, the area of study was employed. These data are analysed 
by regional stratigraphic methods in an attempt to present a dynamic picture of 
Devonian sedimentation throughout the area. 

Isopach and lithofacies studies are employed as a basis for interpreting the sedimenta- 
tion processes and patterns responsible for the Devonian rocks now observed. In 
order to work out the dynamic picture of Devonian sedimentation, it is necessary to 
subdivide the total section into four operational rock units which are recognizable 
throughout the area on the basis of suitable lithologic criteria; the individual isopach 
and lithofacies maps of these units are interpreted in terms of the tectonic and environ- 
mental conditions responsible for the patterns exhibited. Finally, an integration of 
these four arbitrary stages of Devonian sedimentation presents the regional Devonian 


377. Folded faults in Rocky Mountain foothills of Alberta, Canada. J. ©. Scott. 
Bull. Amer. Ass. Petrol. Geol., 1951, 35 (11), 2316-47.—\The author states that the chief 
purpose of this paper is to demonstrate the existence of a crustal movement which was 
capable of producing marked folding subsequent to the large-scale thrust faulting 
characteristic of the foot-hills of Alberta and the mountains on the west. The demon- 
stration depends simply on proving that several blocks formed by the first disturbance 
havé been folded later as a unit, in a manner which cannot be attributed to folding or 
warping during the formation of the individual faults. 

A series of thin fault plates, lying in the Brazeau area of the central foot-hills of 
Alberta, are described. Developed at the surface in beds of the Upper Cretaceous 
Alberta group and Brazeau formation, they are folded as a group into several anti- 5 
clines and synclines. This structure is attributed to two distinct periods of move- ; 
ment. It is shown that the disturbance causing the folding of the fault plates also 4 
formed Chungo anticlines, the major structure of the Brazeau area. The folded $ 
fault system is found to extend throughout a large part of the adjoining foot-hills, 
indicating a widespread influence of the two episodes of movement. Many folded 
faults are found in other parts of the foot-hills and mountains, and a similar tectonic 
history throughout is suggested. It is postulated that the entire foot-hill belt and at 
least the outer ranges of the Rocky Mountains were subjected to low-angle thrust 
faulting followed by large-scale folding with attendant thrust faulting. It is hot 
suggested that these movements each occurred uniformly throughout the foot-hills 
and mountains; in the southern foot-hills there is some evidence of two periods of 
faulting prior to the major folding. E. N. T. 


378. Useful Blairmore microfossil zone in central and southern Alberta, Canada. 
D. M. Loranger. Bull. Amer. Ass. Petrol. Geol., 1951, 35 (11), 2348-67.—-Ostracodes 
have been used as local markers since 1944 in the Taber and Tilley areas of southern 
Alberta. Increased drilling and coring in central Alberta, especially since the dis- 
covery of the Leduc field in 1947, have provided a wealth of material for detailed 
study. Core or cuttings, or both, from thirty-nine wells and six outcrop sections 
with the report area were sampled and examined for microfossil content. 
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The Lower Cretaceous of the central and southern Alberta plains and the central 
foot-hills area contains a rich assemblage of ostracodes and charophytes. This zone is 
useful in correlating stratigraphic sections from the foot-hills to the plains area and 
can also be used as a mappable horizon in the oilfields. Twenty-three of the most 
commonly occurring species belonging to ten genera are figured and described. 


379. Geological history of plains of Western Canada. J. B. Webb. Bull. Amer. 
Ass. Geol., 1951, 35 (11), 2291-315.--This paper is a summarized report on the geological 
history of Western Canada, south from the Great Slave Lake to the International 
Boundary, an area to which the name “ Alberta shelf’ has been applied. 

There are important gaps in the stratigraphic record in this area representing 
intervals of uplift and erosion. 
os The Cenozoic tectonic features, the Sweetgrass arch and Williston Basin, probably 

had early Paleozoic counterparts in the south. Middle Devonian-Silurian time was 

* marked by development of an extensive evaporite basin on the central and eastern 
parts of the Alberta shelf, and coral reefs formed in late Middle Devonian on the 
north and east. The Peace River ridge, a positive element, located in northwestern 
Alberta, persisted as a lowland until inundated in late Upper Devonian time. Upper 
Devonian sediments were most widely distributed, with important coral-reef develop- 
ment and, in the south, widespread evaporite deposition. Mississippian strata, though 
once widely distributed, were severely truncated during the long erosion interval 
which followed post-Palwozoic emergence. Permo-Pennsylvanian, Triassic, and 
Jurassic beds have restricted distribution on the west and south, much of the shelf 
region having remained a quiescent lowland during these times. Following the 
Nevadan orogeny, Cretaceous and earliest Tertiary marine and fresh-water sediments 
covered the shelf; this inundation ended with the broad uplift which accompanied 
j the Rocky Mountains, or Laramide, orogeny. Deep erosion then occurred followed 
li ; by fresh-water sedimentation across the plains in late Eocene and Oligocene time. 
; The record since then has been largely that of degradation, which has left only remnants 
i of the formerly widespread Tertiary deposits on the plains. | Se 


380. Canadian wildcat. Anon. Petroleum, Nov. 1951, 14 (11), 306.—Gough N610, 
5 approx 8 miles south of the Stettler fields, Alberta, had an indicated production of 
¢ 1700 b.d. of 31° oil from 5175 to 5211 ft from the D,. ie me 


: 381. Alberta well. Anon. Petroleum, Nov. 1951, 14 (11), 305.—-A well near Clive, 
i Alberta, on test flowed 400,000 cu. ft. gas/day and over 50 brl/hr of 38°8° oil from 
{ 6227 to 6231 ft. C. A. F. 


382. Stratigraphic reconnaissance along upper South Nahanni River, Northwest Terri- 
tories, Canada. 1). R. Kingston. Bull. Amer. Ass. Petrol. Geol., 1951, 35 (11), 2409-26. 
The South Nahanni River is largely unexplored from its source in the Mackenzie Moun- 
tains to its junction with the Liard River. The geologic work with which this paper is 
concerned was undertaken to gather general reconnaissance information about the 
i structure and stratigraphy, to prospect, and to explore the area. 
i : Cambrian, Ordovician, Silurian, and Devonian rocks were recognized in the area. 
The Cambrian consisted of approx 2160 ft of shales and sandstones, and appears to be 
correlative with similar rocks in the Mackenzie Mountains to the north. The name 
Sunblood is proposed for 2800 ft of Ordovician limestones of approximate Black River 
age exposed in the area. Silurian rocks, 740 ft thick, appear to be correlative with the 
Ronning of the Alaska Highway and the Mackenzie Mountains. Devonian rocks, 
approximately 4320 ft thick, were observed, but the upper contact was not seen. 
They appear to be correlative with the Ramparts formation of the Alaska Highway 
and the Mackenzie Mountains, 

A large granitic intrusion was observed on the upper South Nahanni River. This 
intrusion forms high mountains, and is associated with low-grade metamorphic rocks. 
The age of this intrusion is post-Devonian, probably Jurassic. B. N.S. 


383. Honduras oil exploration. Anon. Petroleum, Nov. 1951, 14 (11), 305.—Pre- 
liminary exploratory surveys have been carried out in northern and western British 
Honduras during the past year. The discovery of new fields near the Honduras 
border in Mexico has encouraged exploration activity. C. A. F. 


E. N. T. 
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384. Manabi completes initial producer in Ecuador area. Anon. World Oil, Oct. 
1951, 133 (5), 266.—-Tigre 45 in the El Tigre field, Ecuador, was completed for 440 b.d. 
of 40° oil from Atlanta sandstones at 2135 ft. Daily output of the field is approx 
2000 bri. ©. A. 


385. Gas, oil structures found in Italy’s Bradano Valley. Anon. World Oil, Oct. 
1951, 183 (5), 264.—Oil and gas structures have recently been found between Matera 
and Potenza and in the Bradano River valley area in Italy. These trend east—west, 
gas pays being at 1640 to 2296 ft and oil, 4921 to 7874 ft. The structures may be a 
western extension of the oil-bearing structures in Albania. C.. 4.7. 


386. Albanian pay found. Anon. World Oil, Oct. 1951, 183 (5), 260.—The discovery 
of a structure in the Skodra Lake area of Albania is reported. Two recently completed 
wells have produced 80 bri. C. A. F. 


387. Shell’s British Borneo test under way, another planned. Anon. World Oil, 
Oct. 1951, 183 (5), 268.—Test wells are being drilled at Bulak Setap and Subis approx 
10 miles south of the Miri field in Sarawak. Geological and geophysical work is in 
progress in the area. C. A. F. 


Geophysics and Geochemical Prospecting 


388. Flying magnetometer survey near Gulf of Venezuela. Anon. Petrol. Engr, May 
1951, 23 (5), B-70.—600 sq. metres have recently been surveyed by airborne magneto- 
meter near the southern part of the Venezuelan Gulf. Survey altitude was approx 
300 m on a rectangular pattern with lines spaced at 1 and 2 km. Location was by 
shoran. C. A. F. 


389. Patents. Many mineral ores exhibit radioactivity and barren country rock or 
overburden which prevents radiation emanating from deeply buried mineral deposits 
from reaching the surface, often manifests sufficient variation in gamma-ray emissivity 
to act as a “‘ marker”’ for the ore body. This principle is utilized in the following 
U.S. patents assigned to TexasCo. in a method of prospecting, principally for minerals : —- 


2,562,914 (9.3.48; 7.8.51). G. Herzog. A detector is flown across a ground : 
surface at the elevation at which there is max contrast between gamma radiation i 
from the surface and background radiation and the radiation intensities measured 
at a series of points along the course of the flight. 


2,562,929 (9.3.48; 7.8.51). A. H. Lord and E. Pancake. Where the traverse 
exhibits a gamma-ray anomaly, the direction of its origin is determined by placing a 2 


radiation detector in the neighbourhood of the anomaly and measuring the intensity 
of the radiation arriving from different directions. 


2,562,961 (9.3.48; 7.8.51). W. M. Stratford, C. F. Teichmann, and G. Herzog. 
Earth samples are taken at known points, and the radiation emitted by each is meas- 
ured at a location showing min background radiation, the value of which is deducted 4 


from the results. A preferred type of detector is described. 

2,562,962 (7.2.51; 7.8.51). W. M. Stratford. Method of prospecting a stream- 
drainage system to locate a gamma-ray anomaly. 

2,562,968 (9.3.48; 7.8.51). C.F. Teichmann, B. D. Lee, and A. H. Lord. Intensity 
of gamma radiation emitted from the earth together with the penetrating component 


of cosmic radiation is detected with a first detector, the intensity of the cosmic radiation 
detected with a second detector and the difference in the two intensities measured. 


2,563,333 (9.3.48; 7.8.51). G. Herzog. Two gamma-ray detectors are used which 
differ in sensitivity towards rays of different energies, the difference between the 
responses and the separate response of at least one detector being measured. 


2,562,969 (2.6.49; 7.8.51). C. F. Teichmann, assr to Texaco Development Co. 
Gamma-rays from the earth at various points fall on a fluorescent screen, the resulting 
light being concentrated on to a photosensitive film. 7. P.P. 
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Drilling 


390. Oil operations of the Long Beach Harbour Board. R. Sneddon. Petrol. Engr, 
Oct. 1951, 23 (11), B-63.—The drilling and production practices in this area, where 
directional drill has been extensively used, are described. C.C. W. 


391. Air drilling used. Anon. Oi! Gas J., 21.6.51, 50 (7), 152.—The use of air as a 
flushing medium has been revived at Midland, Martin County, when drilling into the 
Sprabery pay. This is an experiment, the object being to avoid the serious plugging 
of this formation which occurs when water-base muds are employed. 

Reversed circulation is used, with an air pressure of 500 p.s.i. at the derrick floor ; 
the average consumption is 40,000 cu. ft/hr. So far one hole has been satisfactorily 
completed at a depth of 7000 ft. J.C. M. T. 


392. Diesel electric rig designed for medium or deep drilling. G.M. Wilson. World 
Oil, May 1951, 182 (6), 111.—-Description is given of new diesel-electric-powered rig 
capable of economical drilling to medium depths (8000 to 12,000 ft) or for deep tests 
i in excess of 20,000 ft. Components are made up principally of war surplus material. 
Heavy substructure is eliminated by installing the draw-works at ground level, and 
quieter operation is achieved with the use of silent-type chain transmission. Brakes 
are air-operated. Efficient running of electric motors is assisted by the forced ven- 
tilation of filtered air to motor enclosures, and similarly, the formation of explosive- 
gas mixtures is prevented. Safety devices for protection of personnel are widely 
installed. Emphasis is put on portability of the rig; each section is a unit within 
itself, and chain drives have not to be dismantled on removal to the next location. 
The success of the rig has been proved. A. J. H. 


393. Heavy portable drilling rig for foreign operations. R.E. Norton and W. Ohlandit, 

Jr. Petrol. Engr, Oct. 1951, 23 (11), B-40.—A trailer-mounted drilling rig has recently 

2 been used in Venezuela. The rig is rated for 8000 ft with 14-lb 4-inch drill pipe or 

i 10,000 ft with 34-inch drill pipe. Draw-works and slush pumps are mounted on inde- 
pendent trailers, and the 136-ft mast (537,000 lb capacity) is moved as a single unit 
on dolly and tractor. In addition to these units, a complete living camp was also 
mounted on trailers. 

Details of the units are described. 


394. Buckling of rotary drilling strings. Pt 2. A. Lubinski. World Oil, Apr. 1951, 
132 (5), 137.-Consideration of the derived formule shows that max bending moments 
in a drill string become larger and are located nearer the bit as the order of buckling 
increases. Normally, the hole dia has to be very large before dangerous stresses are 
developed, if the order of buckling is low. Failure, however, is due largely to the 
reversing stresses to which the pipe may be subjected (in the region of 100,000 reversals 
per day); a figure of 20,000 p.s.i. is quoted as the safe stress of a drill string being 
continuously subjected to reversals. If an adequate number of drill collars be main- 
i tained then the order of buckling would be low, but if for an equal wt on the bit, the 

: number of drill collars were insufficient the order of buckling would be increased, and 
reversing stresses may approach the limits of failure. Thus, the number of drill 
collars forms an important feature. 

Buckling of the string in a straight hole must necessarily incline the bit; it has 
been observed, however, that for conditions just below the critical, the inclination is 
greater than for those just above the critical. Thus, having selected the required 
bit wt, the actual conditions are taken just above the nearest critical value, if in that 
region. The occurrence of buckling in the string may be noted from the displacement 
of the kelly, when not drilling. 

The effect of the rotational speed on the order of buckling is considered negligible. 
Of the two possible types of motion, the rotation of the pipe about the axis of the 
hole is considered unlikely, owing to the greater expense of energy over the rotation 
of the pipe about its own axis. Centrifugal effect is therefore nil. In the case of un- 
even flexural rigidity of the pipe, then a combination of the two motions may be 
obtained if conditions are near the critical. A torque gauge would indicate this 
condition. It is stated that the hydrostatic effect is small, A. J. H, 


Cc. G. W. 
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395. Buckling of rotary drilling strings. Pt 3. A. Lubinski. World Oil, May 1951, 
182 (6), 122. Pt4. 182 (7), 124.—-Appendices giving mathematical basis to previous 
two articles; critical functions, order and occurrence of buckling, the necessity for bit 
wt changes, the effect of combination drilling strings, and the effect of hydrostatic 
pressure on the drill string. A. J. H. 


396. Dual completion practices in Alberta. P. C. Evans. Petrol. Engr, Sept. 1951, 
23 (10), B-60.—An account of the factors studied in carrying out an experimental dual 
completion is given. The equipment used was selected so that the well can be easily 
changed to artificial lift at a later stage of production. A list of this equipment is 
given, and difficulties encountered in bringing the well on production are described. 
Cc. G. W. 


397. Thin oil column completions. R.G. Loper. World Oil, May 1951, 182 (6), 99. 
(Spring Mtng, S.W. Divn of Production, API, Beaumont, Mar. 1951.)—Production 
from thin oil columns is substantial, but successful completion practices are of even 
greater importance due to the location of the producing zones. Generally, a thin oil 
column is defined as an oil zone adjacent to gas and/or water without intervening 
impervious layers. Sixteen case histories are reviewed, and recommendations sum- 
marized : these include the use of centralizers, additional drill-stem tests, the use of 
shaped charges. It is stated that min distance for completion is from 4 ft below the 
gas/oil contact, and 2 ft above the water/oil contact level. A. dh. 


398. Lost circulation: A new fibrous material for its correction. E. E. Glenn, Jr., 
and R. Jenkins. Petrol. Engr, Oct. 1951, 23 (10), B-7.—Tests have been carried out 
on the sealing properties of various plugging agents using: (1) highly permeable 
gravel pack ; (2) highly permeable consolidated media; (3) fractured plug. 

Plugging agents used were two fibrous materials, a flaky material and leather 
fibre known commercially as leather floc. The agents were suspended in a prepared 
drilling mud and contacted with the filtering medium under pressure. In all cases 
the leather fibre was superior to the other agents in plugging the porous medium. 


Further, it was found that the leather fibre actually penetrated the gravel pack, and 
left a filter-cake of only } inch on the gravel-pack surface. 
Results of field tests are given confirming the results of the laboratory tests. 
C. G. W. 


399. Down-the-hole pressure surges and their effect on loss of circulation. W. ©. 
Goins, Jr., J. P. Weichert, J. L. Burba, Jr., D. D. Dawson, Jr., and A. J. Teplitz. 
Petrol. Engr, Sept. 1951, 23 (10), B-73.—In cases where the hydrostatic head of fluid is 
near the formation breakdown pressure, any pressure surges in the well may cause 
failure of the formation and consequent loss of circulation. Subsequent surges may 
cause further losses even if the formation has been plugged off. 

It has been established that drill-pipe movements, particularly with balled-up 
collars, and rapid opening of pumps to start circulation can cause very considerable 
pressure surges. 

In running pipe surges increased with depth, and at 8500 ft running one stand in 
14 sec resulted in a surge of 650 p.s.i. with an unplugged stand, and 800 p.s.i. with a 
plugged stand. 

Rapid spudding while pumping was responsible for even greater surges than running 
pipe. Rapid opening of pumps caused surges of up to 300 p.s.i. By taking extreme 
care to keep hydrostatic pressures to min, loss of circulation was completely eliminated 
in one well, whereas in the previous three wells circulation was lost seventy-nine times. 
Practices adopted were : (1) 34-inch drill pipe with slim hole joints without protectors ; 
(2) viscosity and gel strengths of mud reduced, 10% emulsion mud used to eliminate 
balling; (3) pumps started slowly and pipe run slowly—one stand in 35 to 40 sec 
compared with the normal 14 to 15 sec. This added approx | hr to round trip time at 
10,000 ft; (4) all pipe movements kept to very slow rate. 

The necessity for further work is emphasized. Cc. G. W. 


400. Improved drilling fluid filter loss tester. J. F. Chittum, M. B. Standing, and W. T. 
Cardwell, Jr. Petrol. Engr, Oct. 1951, 28 (11), B-84.—It is pointed out that the degree 
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of liquid hold up, below the filter-paper with the API standard filter loss tester, is 
significant with fluid losses of the order of 1 ce. 

Since corrections are inconvenient to apply to field tests, a new tester has been 
designed. In this apparatus the base of the API tester is replaced by a plane surface 
into which are cut interlacing grooves 0°005 inch wide » 0-008 inch deep, radial 
grooves leading from the fluid outlet. This plate serves as a filter-paper support. 

It is found that uncorrected results from this tester agree very well with corrected 
results from the standard tester. 

An appendix demonstrates the physical reasons for small hold-up and accurate 
results, C.G.W. 


401. Wire line pressure setting assembly as used to set tools having opposed slips. 
C.A. Greve. Petrol. Engr Ref. Ann., 1951, 23 (8), B-72.—-A pressure-setting assembly 
which enables tools having opposed slips to be run and set on a wire line. The pressure- 
setting assembly uses the pressure developed by the reaction products of a com- 
bustion process controlled from the surface. 

Construction, operation, and advantages are described. Cc. G. W. 


402. Primary cementing of casing in rotary-drilled wells. W. L. Grossman. World 
Oil, Apr. 1951, 182 (5), 153. (W. Texas session of AIMME, Lubbock, Dec, 1950.)— 
The achievement of the successful cementing of a casing for the effective segregation 
of producing zones, and for the protection of the casing, depends of the consideration 
of primary factors : bore hole, drilling fluid, casing, rig operation, cementing materials 
and operations, special tools, and efficient supervision. Each section is considered 
independently and in detail. A. J. H. 


403. Investigation of torque converter drives on mud pumps. D.7T. Toomey and E, G. 
Chilton. Petrol. Engr, Sept. 1951, 23 (10), B-45.—Conventionally driven power 
pumps have no flexibility, since the pump must conform to the constant-speed charac- 
teristic of the prime mover. Consequently, the flow pattern of the power pump is 
characterized by pressure pulses, the magnitude of the pulses depending on the speed 
of operation of the pump. Theoretical and practical studies indicate that a torque- 
converter drive gives a flexibility to the pump resulting in smoothing and reduction 
of the pressure pulses. 

Pulsations can be reduced by 50°, for torque converters as compared with con- 
ventional drives. The reduced pulsations permit higher pressure ratings of the fluid 
end (approx 25% for a torque converter). 

For a variable-speed mechanical transmission pulsations are reduced 16%, and fluid 
end pressure ratings increased by 10%, 

References and a discussion are appended. Cc. G. W. 


404. How to recondition pipe. KR. Sneddon. Petrol. Engr, Sept. 1951, 28 (10), B-37. 

In view of the present shortage of tubular goods a testing and reconditioning plant 
is of some importance. 

In one such plant, any type of salvaged pipe is Dialoy tested in place or at the 
plant. Twisted and bent sections are straightened and then joints are checked with 
API drift to determine whether the pipe conforms to APT standards. 

Threads are cleaned, gauged, and where necessary recut. Pressure testing (in 
some cases up to 6000 p.s.i.) to locate leaks is then carried out. 

Joints may be returned for original service, reconditioned for less severe service, or, 
in case of badly damaged pipe, sold as scrap. Where defects are only local, bad sections 
may be cut out and the remainder used for regular service. C. G4. W. 


405. Nomograms for the quantitative analysis of electrical logs. Anon. World Oil, 
Apr. 1951, 182 (5), 131.—No attempt is made to put forward new theories, but merely 
to co-ordinate available data for the rapid solution of electric logging problems. 
The use of the two charts is primarily for the determination of water saturation and 
formation resistivity at forniation temp, but in the event of solving the unknowns by 
a process of trial and error, the charts greatly reduce the time necessary for the study 
of considerable reservoir data. 
The use of the charts is briefly described, and references are appended. A. J. H. 
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406. Electric log invasion of filtrate into water, oil, and gas sandstone beds. P. J. Jones. 
World Oil, Apr. 1951, 182 (5), 204.—During drilling operations, filtrate is forced 
through the mud cake into the surrounding formations, to an extent depending on the 
nature of the formation, whether water, oil, or gas bearing. Invasion into water 
zones may be differentiated from that into either oil or gas zones, but it is not always 
possible to distinguish the latter from each other. Information available on the 
subject is summarized, the analysis being mathematical and illustrated with the aid 
of diagrams. Reliable data depend on the running of electric logs immediately 
after drilling through permeable beds. References. A. J. H. 


Production 
407. How to estimate crude oil reserves by decline trend method. R. W. Clark, Jr. 


Petrol. Engr, Sept. 1951, 23 (10), B-7.—Estimates of reserves may be based on fields, 
pools, or selected groups of wells, and economically recoverable reserves continually 
change with prices, operating costs, production rates, discoveries, abandonments, etc. 

Estimates of reserves may be based on: (1) volumetric methods; (2) extrapolation 
of some aspect of the production history. 

The most commonly used method of the second class is the decline trend of production 
rate. Article sets forth charts and formule# by which economic limits of operation 
may be calculated on a basis of the decline of production rate. 

The trend of production rate may be established on two bases: (1) constant per- 
centage decline, i.e., production rate plotted against time on semi-log scale; (2) 
variable percentage decline, i.e., production rate plotted against time on log-log 
scale. 

Sample calculations are included on each of these types of trend and adaptations 
of the variable decline trend for use with constant-decline trend problems are described. 
Derivation of formule are appended. C. G. W. 


408. Production history of main Wester Pool North Coles Levee field. W. J. Travers, 
Jr., and F. T. Lloyd. Petrol. Engr, Oct. 1951, 23 (11), B-92.—The structure, geology 
development, and production history of the field are described. The operations 
involved in a gas-injection project are outlined. The success of the gas-injection 
project is attributed to: (1) early injection before pool pressure declined below the 
bubble point; (2) close production control; (3) bottom-hole pressures maintained 
above bubble-point ; (4) gas injection in original gas cap only ; (5) small drawdown at 
moderate production rates; (6) effective make-up gas; (7) large closure reservoir | 
with no faulting. 


409. Shannon sand reservoir, Cole Creek field, Wyoming. E. J. Whitaker and D. T. 
Hoenshell. Petrol. Engr Ref. Ann., 1951, 23 (8), B-42. The production history of i 
the pool is described. A closed type water-injection project was put into operation 
to maintain reservoir pressure and oil-withdrawal rates. 
To maintain producing pressures near or above bubble-point pressure, ‘‘ bubble- 


point ” pumps have been used. These are standard RLT pumps with a 15-ft extension 
between pump barrel and standing valves. The pump gas-locks whenever free gas is 
evolved, when the casing head is shut in and pressures stabilized. 

Ultimate recovery efficiency of about 36% is anticipated. Cc. G. W. 


410. Water drive reservoir performance Vedder Pool, Wasco field. N. van Wingen. 
Petrol. Engr Ref. Ann., 1951, 23 (8), B-11.—The performance of the above field during its 
production history is summarized. The natural water drive of the reservoir was 
such that the pressure decline was less than 10%, of the initial pressure. The recovery 
is estimated to be 50%, of the oil originally in place, leaving an estimated residual oil 
saturation of 42%. It is believed that this high recovery is due to the thin formation, 


reservoir continuity, regular encroachment of water, and the low oil-water vise ratio. 
Cc. G. W. 


411. Studies and experiments with paraffin prevention and removal in wells in 8.E. 
Ohio. J. C. Wright. Petrol. Engr Ref. Ann., 1951, 23 (8), B-3.—The physical 
nature of paraffin deposits and possible causes of deposition are discussed. Principal 
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reasons are believed to be: (1) temperature; (2) loss of light fractions in oil; (3) 
transfer of heat from oil to formation ; (4) alternate draining and coating of sand and 
tubing; (5) presence of foreign particles to provide nuclei for paraffin formation. 
Methods of paraffin removal practised in Ohio, particularly the application of heat 
and of solvents, are described. It is believed that the petroleum fractions are the best 
remedy. 

It irctatenieel that the mechanism of paraffin deposition, particularly the influence 
of asphaltic material, should be further studied. Cc. G. W. 


412. Effective and total porosity in the Redwater D, Reservoir, Alberta. W. Rose, 
H. Hay-Row, RK. G. Knabe, and F. M. Tunnell. Petrol. Engr, Oct. 1951, 23 (10), 
B-14. A new technique is described for studying the properties of rock sections. 
The pore structure of carbonate-rock sections have been studied by giving a very 
high polish to the sections and examining photomicrographs of the surface. 
ca The effective porosity of the D, sand is shown to be considerably less than the 
total porosity as determined by the Chalkley method. 
It is concluded: (1) that the application of the Chalkley method is limited and 
(2) that the method described be used to investigate the geologic history of the reser- 
voir and oil recoveries from the reservoir. 
References are appended. Cc. G. W. 


413. The Warland, Wyoming field. J. J. Morris. Petrol. Engr Ref. Ann., 1951, 28 
(8), B-77.-Principal difficulties in operating this field are due to: (1) handling of 
hydrogen sulphide ; (2) hydrate formation due to low reservoir and surface temps. 
Failures of well equipment due to embrittlement, corrosion, and other causes are 
particularly serious in view of the toxicity of the gas. 
The methods adopted to avoid and reduce these difficulties are described. 
Cc. G. W. 


414. Hydrafrac methods for limestone and dolomite wells. ©. E. Clason. Petrol. 
Engr, Oct. 1951, 23 (11), B-3.—-Applications of hydrafrac process to limestone forma- 
tions may be classified as follows: (1) fracturing prior to acid treatment; (2) plug 
high-permeability zones so that less-permeable regions receive the acid; (3) use of 
thickened acids (acid-free treatment), which gives simultaneous hydraulic fracturing 
and acid treatment. 

Results of typical jobs are tabulated. C.G. W. 


415. Water injection. JT. P. Harris. Petrol. Engr, Oct. 1951, 23 (11), B-72.—The 
production history of a lease in which production was increased by reinjecting produced 
water, maintaining a closed system, is described. Cc. G. W. 


416. Injection of carbonated water. G. Weber. Oil Gas J., 21.6.51, 50 (7), 154.— 
Following laboratory research a test area in Allegany County, New York, has been 
; subjected to carbonated-water injection by the Oil Recovery Corporation (Orco). 
The test area, previously water-flooded to its commercial limit, produced an average 
of 2°47 b.d/acre during the test period of seventeen months, the production rate at 
the end of the test being 1:4 b.d/acre. 

In explanation of the improvement, Orco postulates reaction between the Co, and 
the hydrocarbons in the reservoir leading to the formation of polar compounds, but 
this has been challenged by other authorities. A further test on a more extensive 
scale has commenced in Northern Oklahoma. 


417. Results from increased flooding pressures. E.T. Heck and J.C. Vaughn. Petrol. 
Engr Ref, Ann., 1951, 23 (8), B-64.—-Criticism of increased injection pressures has been 
based on: (1) increased leaks in lines; (2) increased pulling costs; (3) increased 
water-oil ratios; (4) increased operating costs. 

Results and discussion of field studies led to the following conclusions: (1) rate of 
occurrence of leaks rapidly declines to level prior to pressure increase; (2) incon- 
clusive results on well pulling; (3) Water-—oil ratios decreased ; (4) overall cost in- 
creases small. Cc. G. W. 
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418. Water jets increase yield. D. H. Stormont. Oil Gas J., 21.6.51, 50 (7), 153.— 
Hot water is being used to lift heavy (9° to 14° API gravity) crude from four experi- 
mental wells at Placerita Canyon field, 35 miles northwest of Los Angeles. About 
15 g.p.m of water at 180° F is pumped down 14-inch pipe, a jet at the bottom of which 
lifts the crude to the surface through 3-inch tubing. It is claimed that in adjacent 
water-jetted and rod-pumped wells producing under otherwise similar conditions from 
sands at about 1500 ft the output per well is 200 and 30 b.d. respectively. Installation 
of water jets is to be extended to eleven additional Placerita Canyon wells. 
J.C. M. T. 


419. Principles of gas anchor design. N.C. Wells. Petrol. Engr, Oct. 1951, 23 (11), 
B-48. Difficulties have long been encountered in pumping high-fluid-level frothy 
wells. A study of the theory of froths indicates that the conventional gas anchor 
cannot separate gas bubbles and discharge them into a froth. To effect a separation 
the liquid level must be below the top gas-discharge aperture so that gas can escape 
from a liquid-gas interface as free gas. 

A gas anchor has been designed such that a liquid-gas interface is created in the 
anchor and the separated gas is discharged into the annulus as free gas. Further, the 
gas is discharged in pulses in harmony with the pump motion. The important parts 
of the gas anchor are check valves located in the annulus between pump inlet and gas 
anchor, above the gas-liquid interface. The pressure required to open these valves 
and the distance of the valves above the inlet to the pump are the important factors 
in the design. This part of the gas anchor may be used in conjunction with any 
conventional type of separator. 

The one field test so far performed indicates that the anchor operates satisfactorily. 

Cc. G. W. 


420. Counterbalancing of beam pumping units. D. 0. Johnson. Petrol. Engr Ref. 
Ann., 1951, 23 (8), B-48.—-With the present necessity for economy in materials it is 
customary to use surface pumping equipment, near the limit of its rated capacity. 
Any unbalance may cause torques and stresses beyond the rated capacity. 

Procedures for determining the state of counterbalance are: (1) recording techo- 
meter; (2) belt tension; (3) slipping of the clutch; (4) running of prime mover ; 
(5) indicating ammeter; (6) vacuum-gauge readings on engine; (7) dynamometer 
studies. 

These methods are discussed and the value of dynamometer studies emphasized. 
The methods are described by which dynamometer readings are used to determine 
counterbalance conditions and torque on numbers. The necessity for a simple 
equation for accurately deriving peak torques is emphasized. 

References are appended. Cc. G. W. 


421. Simplified pumping well calculations. A. A. Hardy. World Oil, May 1951, 
182 (6), 162.—-Design of pumping installation depends on the selective application 
of certain conditions and the use of equations applicable in their own range. The use 
of slide rules specific to pumping data is not recommended owing to the complexity 
of operation. Two formulw of widespread application are the Slonneger (below 
20 strokes/min) and the Mills (above 20 strokes/min). 

The principle of the design of a pumping unit is explained with the aid of tables 
and charts. This method is claimed to be easily adaptable. A. J. H. 


422. Well interference supports wide spacing. G. R. Elliott. World Oil, May 1951, 
132 (6), 174.—Much confusion has arisen in the consideration of well-spacing problems. 
Certain facts are emphasized: the advantage of increasing the number of wells lies 
in producing from zones which were otherwise non-producing ; decreasing the spacing 
on one pool is justified only for more rapid production requirements, consistent with 
market demands; the lease with the greater well density will tend to “ capture ”’ oil 
from adjacent leases. 

The expression of productive capacity of a well may in the form of time/production- 
rate graphs, or cumulative production /production-rate graphs ; the latter are favoured 
for showing a more marked decline at the economic limit of the well. Five leases are 
considered in which production-decline curves had been established. Subsequent to 
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the drilling of nearby wells, a definite change in production was obtained and noted 

on the graph. The effect is more marked in the case of highly permeable sand bodies. 
The production data are given in graphical form and discussed in each case. 

References. A. J. H. 


423. Practical application of rod, pump production, load tables. LD. M. Jones. World 
Oil, Apr. 1951, 182 (5), 194.—-Essentially for the field engineer, three tables are pre- 
sented, giving data relating pump characteristics, production rates, and counter- 
balance weights. Three examples are worked out. A. J. H. 


424. Estimating and measuring pumping unit peak torque loads. K.N. Mills. World 
Oil, Apr. 1951, 188 (5), 185.—The design of pumping units, in particular speed reducers, 
is based to a great extent on formule which in the extreme case have only limited 
application; the use of a suitable factor of safety is emphasized. Two formule are 
quoted, the Slonneger and the Mills, and a theoretical equation is put forward for the 
estimation of necessary counterbalance, consideration being given to the buoyant 
action of the well fluid. It has been noted that the percentage of well load which 
can be counterbalanced depends also on the plunger size. The method of measuring 
practically the counterbalance is outlined, and a practical dynamometer card explained. 
Typical data are given. Two references. A. J. H. 


425. Automatic production of a marine field. J. KR. Copeland. Oil Gas J., 21.5.51, 
50 (7), 179.—Two oilfields, Bay Marchand and Main Pass, each situated 2 miles from 
land in the Gulf of Mexico, are producing 7500 and 5000 b.d. respectively from Miocene 
sands by means of automatic equipment at the well structures, no resident staff being 
required, 

The equipment separates sand, gas, and water from the oil which is pumped to 
storage tanks ashore. In addition to the automatic controls, provision is made for 
shutting in wells from the shore in an emergency. J.C. Mf. F. 


426. New and suggested techniques for improving the recovery of oil. P. D. Torrey. 
Petrol. Engr Ref. Ann., 1951, 28 (8), E-2.—The importance of increasing the present 
low oil recoveries has long been recognized. A study of the equation of radial flow in 
porous media indicates that control of permeability values and reduction of viscosity 
of reservoir fluids offer greatest opportunities for increasing production. 

The following methods have been suggested or are being applied at present: (1) 
injection of high-pressure rich gas; (2) injection of inert gases; (3) application of 
heat to reservoirs with particular application to the underground gasification of coal ; 
(4) extraction of oil by solvents; (5) combined injection of gas and water ; (6) flooding 
by chemically or surface-active solutions ; (7) release of oil by bacteria. ©, &..Ws 


427. Permeability constancy range of a porous medium. R. IF. Nielsen. World Oil, 
May 1951, 182 (6), 188.—-Factors to be considered when determining the permeability 
of sand cores include: the reaction of the flooding medium with the core, such as 
the swelling of the clay, or generally the disturbance of the structure of the core ; 
the slip effect of gases; electro-kinetic or frictional di-electric phenomena; the 
condition that viscous flow occur for the use of Darcy’s equation. The accepted 
method of plotting the Reynold’s No. versus the Friction Factor of Fanning’s Equation 
has been followed, but values for limiting Reynold’s No, vary ; this is due to the differ- 
ent methods of calculating the pore dia. 

Equations are given with which to determine the max permissible pressure gradient 
for given permeabilities ; for convenience, a nomograph is reproduced. For normal 
lab procedure, turbulent flow is not likely to be reached except in the case of highly 
permeable cores. References. A. J. H. 


428. A review of reservoir engineering. PtI. N. J. Clark. World Oil, May 1951, 
182 (6), 157.—A simplitied review dealing with the types and methods of study of 
reservoirs and with reservoir-engineering data. Diagrammatic illustrations. 

A.J. H. 
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Oilfield Development 


429. World production growing. Anon. Petroleum, Nov. 1951, 14 (11), 305.— 
World oil output for the first six months of 1951 is estimated at 300 million metric 
tons, a record. Leading producers were: the U.S.A. (161 million tons); Venezuela 
(43,300,000 tons); U.S.S.R. (20,500,000 tons); Saudi Arabia (16,200,000 tons) ; 
Persia (15,900,000 tons); Kuwait (11,100,000 tons). C. A. F. 


430. Exploration 218°, ahead of 1950 period. Anon. World Oil, Sept. 1951, 133 
(4), 152.—981 exploratory wells were completed in the U.S.A. in July 1951, compared 
with 997 in the previous month. Of these 155 (or 15°8%) were producers. 112 new 
pools were discovered during the month, of which ninety-one were new fields and twenty- 
one new pays in known fields. Cumulative total of exploratory wells for the first seven 
months of the year was 5767, 21°8%, higher than for the equivalent period of 1950. 
Tables show the results of exploratory drilling in the U.S.A. in July 1951, and first 
seven months, 1951-1950, by districts, and a summary of the results of exploratory 
drilling. C. A. F. 


431. Exploration reaches high of 1027 wells in August. Anon. World Oil, Oct. 
1951, 188 (5), 100.—A record number of 1027 exploratory wells was completed in 
the U.S.A. in August 1951. 169 of these were successful, and 112 new pools were 
discovered, of which eighty-seven were new fields and twenty-five new pays in known 
fields. 

Tables show the results of exploratory drilling in the U.S.A. in Aug. 1951 and first 
eight months, 1951-50, by states and districts, and a summary of the results of ex- 
ploratory drilling. C. A. F. 


432. Completions 3°4°,, ahead of 1950 period. Anon. World Oil, Oct., 1951, 183 
(5), 50.—A record number of 4284 wells was completed in the U.S.A. in August 1951, 
compared with 4125 in June. Cumulative total for the first eight months of 1951 was 
29,047, 3°4°%, higher than for the comparable period of 1950. 

A table gives well completions in the U.S.A. in August 1951, and first eight months, 
1950-51, by states and districts. C. A. F. 


433. Louisiana Tidelands produce 15,000 bri daily. Anon. Petrol. Engr, Apr. 1951, 
23 (4), B-78.—Offshore wells in Louisiana are producing approx 15,000 b.d. 1950 
offshore production was 4,363,366 brl. 

Twenty-five oil and gas fields have been discovered in the Gulf. C. A: F. 


434. Pennsylvanian reef and non-reef developments in West Texas. J. H. Bartley. 
World Oil, Sept. 1951, 183 (4), 142.—-There were several discoveries in West Texas 
last year in the Eastern Platform and Midland Basin areas, and on the eastern flank of 
the Central Basin Platform. 

Twenty-nine new fields were discovered, in fourteen of which more than one well 
has been drilled. Sixteen of the fields are “ reef”’ type and thirteen ‘“‘ non-reefs.”’ 
The major discoveries were South Brownfield Canyon, Hulldale, Parks Pennsylvanian, 
Pegasus Pennsylvanian, Wilshire, and Double Mountain. 

Producing areas and discoveries in West Texas from September 1950 to September 
1951 are listed, and a map showing regional Pennsylvanian subsurface structure of 
the Permian Basin, and field locations is included. ©. A. F. 


435. Deep structures and multi-pay fields offer significant developments in West Texas. 
J.C. Ryan and H. L. Fisher. World Oil, Sept. 1951, 188 (4), 138.—There has been 
considerable activity in the Permian Basin of West Texas in recent years. As well 
as the discovery and development of the important Scurry County and Spraberry 
sand fields, there has been exploration for deep structures in Midland and Upton 
Counties, the development of extensive areas of new Permian pays in the Goldsmith, 
TXL, and Dollarhide fields, in Ector and Andrews Counties, and the development of 
proven pays in new fields. 

Thirty-five producers have been completed in the Pegasus Ellenburger field (Upton- 
Midland County) discovered in 1949. Pennsylvanian production was found in this 
field this year, and three wells have been completed in the pay. 
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Twenty producers were completed, mainly in the Pennsylvanian and Ellenburger, 
in the Sweetie Peck field (Midland County), discovered in 1950. 

Other important discoveries in 1950 and 1951 include Parks, Wilshire, and Davis 
fields in Midland and Upton counties. 

There has been extensive development of Clearfork production in the Goldsmith 
field, discovered in 1934, and in the TXL field, discovered in 1944, Lower Pennsyl- 
vanian Tubb is being developed. There has also been considerable Clearfork develop- 
ment in the Dollarhide multi-pay field. C. A. F. 


436. Pre-Permian pays productive in New Mexico’s new fields. G. Staley. World 
Oil, Sept. 1951, 183 (4), 146.—-Approx 60% of wells being drilled in the Permian Basin 
of New Mexico are testing pre-Permian formations. Fifteen new pools discovered in 
the area during the past year are listed, and production data of the discovery wells are 
given for each district. C. A. F. 


437. Alberta supplying nearly half of Canada’s needs. Anon. World Oil, 1.7.51, 
183 (1), 262.-Annual crude production in Canada is approx 50% of the country’s 
requirements. The combined market for oil produced in Alberta during 1951 will be 
approx 115,000 to 120,000 b.d. C. A. F. 


438. Pemex claims 64 successful completions in six months. Anon. World Oil, Oct. 
1951, 183 (5), 262.148 wells were completed in Mexico in the first half of 1951. 
Fifty-six of these found oil, eight gas, and eighty-four were producers. C.A. F. 


439. Yugoslavian production. Anon. World Oil, Oct. 1951, 183 (5), 260.—Yugo- 
slavian production in 1950 is reported to have met 80% of domestic requirements. 


Indicated output was 7600 b.d., with a target for 1951 of 900 b.d. C. A. F. 


440. Seria hits peak output. Anon. Petrol. Engr, Apr. 1951, 23 (4), B-83.—Produc- 
tion of the Seria field, Nerth Borneo, is 100,000 b.d. or approx 5,000,000 tons/year. 


TRANSPORT AND STORAGE 


441. Push button tank gauging. Anon. World Oil, May 1951, 182 (6), 214.—An 
introduction to a system of gauging tanks by remote control, thus cutting down 
wasted time, allowing gauging to continue, irrespective of weather conditions. The 
system is safeguarded in hazardous locations, and is suitable for use with corrosive 
crudes. A. 


442. Conversion of crude oil lines to refined-products service. E. W. Unruh. Oil 
Gas J., 15.11.51, 50 (28), 144.—Economics and problems of use of crude-oil lines for 
products by Sinclair Pipe Co. are reported. A line can be taken up and relaid at a 
new location after running scrapers and displacing the oil. Contaminated water 
must be disposed of, and pipe reconditioned when necessary. Conversion of a line 
in place involves same procedure, and limitations include corrosion problems. Tables 
show actual costs of reclaiming and replacing pipe and operating costs versus new-line 
costs. G. A.C. 


443, Patents. U.S.P. 2,563,016 (11.1.47; 7.8.51). A.S. Feidl, assr to Shell Develop- 
ment Co. Floating-roof storage tank having sectional sealing units in the roof, each 
comprising a curved sealing shoe joined to the roof by a metal pressure-sealing unit 
consisting of upright and inverted troughs closed at the ends by bellows and ex- 
pansible by flexure along straight lines. 


U.S.P. 2,563,017 (11.1.47; 7.8.51). A. 8. Feidl, assr to Shell Development Co. 
Storage tank with a water-covered roof of thin material, the shape of which is adjusted 
by means of vertically adjustable pontoons mounted on the periphery and partly 
immersed in water. 


me 
= 
4 
} 
‘ 
i 
i 
ste 
ria 


ABSTRACTS 854 


B.P. 656,513 (13.3.47; 22.8.51). F. Larsen and A. Larsen. Valve for venting 
oil cargo tanks comprising two valve members operating in a housing connected with 
the tank and with a venting pipe. One valve controlling a port open to the air is 
operated against the pressure of a spring by excess pressure in the tank, and the 


other valve is operated against its own weight by reduced pressure in the tank. 
V. PP. 


REFINERY OPERATIONS 
Refineries and Auxiliary Refinery Plant 


444. Completion of the Shell refinery at Pernis. Anon. Fluid Handling, Sept. 1951 
(20), 241-4.—The new fluid-bed catalytic cracker is to come into full operation of 
1:25 million tons p.a. shortly. An outline of the refinery flow plan is given, with 
emphasis on the cracking of residues and treatment of products to form asphalts, 
coke, butane, propane, and special gasolines. D.H. 


445. Esso refinery at Fawley. Anon. Fluid Handling, Oct. 1951 (21), 279.— 
The opening ceremony is described. Photographs show the geographical arrangement 
of plants and tank farms. 

The fluid-bed catalytic cracker of 41,000 b.d. will produce high-octane gasoline. 
Attention is paid to the method of handling the catalyst. Jbid., Nov. 1951 (22), 
319-22.—The design and construction of the jetty to berth 39,000-ton tankers is 
described. The capacities of the items of storage equipment are quoted. Jbid., 
Dec. 1951 (23), 343-61.-Effluent water-treatment and other auxiliary plant and 
services are described. Details are given of the instrumentation and fire-fighting 
equipment. D. H. 


446. Monsanto plant at Newport. Pt II. Anon. Fluid Handling, Nov. 1951 (22), 
313-18.—The steel-lattice box girders are supported 22°75 ft above Ordnance datum 
on concrete pillars every 15 ft. Water mains up to 14 inches are carried on rollers 
above the gantry, and smaller air, steam, and supply lines from 3 to 8 inches dia are 
hung from angle-iron cross members. A max load of 45 cwt can be supported by the 
largest of the five types of gantry. 

The building producing ‘‘ Santomerse ”’ is described. D. H. 


447. Monsanto plant at Newport. Pt III. Anon. Fluid Handling, Dec. 1951 (23), 

347-50.—The chemical effluent handles HCl of pH 1; dilute H,SO,; CaCl,; and small 

quantities of benzene, kerosine, and oils ; calcium hypochloride and Na,SQ, at 300,000 : 

gal/day. Neutralization is by aqueous line suspension. ‘ 
A diagram shows the arrangement and capacities of the reinforced-concrete sumps, ‘ 

pumps, and mixers. 
Full details of materials of construction and dimensions of main tanks, sumps, and 

manholes are given. D. H. i 


448. Small refinery becomes competitive with cat reformer, poly units. G.T. Granger, 
H. O. Sivess, and K. W. Seed. Petrol. Process., 1951, 6 (4), 374-7.—A modernization 
programme, recently completed at the Big Sandy, Texas, refinery of R. Lacy Inc., now 
permits the previously existing 3500-b.d. facilities to produce premium-grade gasoline 
from a high-sulphur crude. Total throughput was too small for a cat cracker, so a 
1300-b.s.d. Perco cycloversion unit, combining catalytic desulphurization and _re- 
forming, was installed, together with a gas-recovery unit, to take gas from the Perco 
unit and an existing thermal cracker. A U.O.P. cat poly unit makes 72 b.d. high- 
octane spirit for blending, from the butane after treatment in a di-ethanolamine 
H,S-removal unit. A flow sheet of the complete new facilities and data on plant 
performance are given. Wa Be 


449. Canadian oil’s new lubes plant. Anon. Oil Gas J., 15.11.51, 50 (28), 164.— 
The plant at Montreal to produce lubricating oils and greases is briefly described. A 
feature is the can-filling line which packages 18,000 qt motor oil alone in | hr. Grease 
is packed in containers ranging from 5- to 400-lb drums, G. A.C, 
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450. Gravitational flow in the making of lubricants. Anon. Fluid Handling, Nov. 
1951 (22), 307-10.—The gravity-fed blending system in the new Barton plant of 
Shell-Mex & B.P. Ltd. allows 250 grades of lubricant and 200 greases to be made up 
and packaged in units from | pint to 40 gal, or in road and rail tankers. Its total 
capacity is 200,000 tons p.a, D. H. 


451. Modern automatic quenching blowdown stack erected at Oleum refinery. J. ©. 
Albright. Refiner, 1951, 30 (11), 131-3.—-A 150-ft automatic quenching blowdown 
stack is described in detail. A. KR. Hi. 


452. Is your problem cleaning exchangers? Anon. Petrol. Process., 1951, 6 (4), 
370-3.—-The methods used for cleaning heat-exchangers at the Houston refinery of 
Shell Oil Co. are described. 90% of the cleaning is done by wet sand-blasting. Mech- 
anical equipment, used for completely plugged tubes, consists of water-jet nozzles 
and rotary drills with flushing water. Diagrams of drills. Jn situ flushing with sol- 
vents is performed with portable equipment, or a deep pickling well is available for 
more complete cleaning. D. W. F. 


453. Water cooling towers and air cooled heat exchangers. H. E. Degler. Refiner, 
1951, 30 (11), 145-50.—The relative merits of cooling towers, with natural and forced 
draught, and dry coolers are discussed. A. R. H. 


454. Heat transfer coefficients. G. F. Davies. Chem. Engng, 1951, 58 (8), 122-4.— 
A simplified summary of film resistances is provided for compiling order-of-magnitude 
estimates. Double pipe and shell and tube exchangers, cascade coolers, jacketed 
vessels, immersed coils, condensers, gas-heated tube banks, and transfer to boiling 
liquids are covered. D. H. 


455. Gun-applied furnace insulation. G. Weber. Oil Gas J., 22.11.51, 50 (29), 60. 
~Materials and methods used by Aurora Gasoline Co., Detroit, in the pneumatic 
application of insulation to interiors of three heaters are described. 

The insulating mix consists of a lightweight vermiculite aggregate, a medium-wt 
expanded clay aggregate, and a high-temp cement in the proportion 3, 2, and 1 re- 
spectively. 

Studs are welded to furnace walls at 2-ft intervals, a reinforcing mesh of wire then 
attached, and insulation blown into place before furnace tubes are installed. 

The simplicity and speed contribute towards lower costs. G. A. C. 


456. Pumoridge pump index, Anon. Fluid Handling, Aug. 1951 (19), 222.—See 
Abs. No. 2327—-1951. Cevae self-priming DPM, DPF, DP; GGG Heavy Duty ; 
Leo Electric ; Pervaec ; Sigma Type D; 8 and P. Screw Displacement ; Tangye Vertical 
Single Ram. Tbid., Sept. 1951 (20), 254.—-Drysdale Vertoil; LaBour UPL; Mitchell 
rotary self-priming; Morrison lightweight volute; Sigma type H; Tangye ARB; 
| Varley VO and VW; Worthington Monobloc DDM. TJbid., Oct. 1951 (21), 222.— 
| : Crown. E., GGG Two-stage; Merrill; Morrison Centrifugal Diffuser; Non-Clogg ; 
Sigma Type Ibid., Nov. 1951 (22), 323.—Amphistoma ; Comet; Dexonite hard 
rubber centrifugal; Moorlands diaphragm; Simpulsic; Stanwin and Shackleton ; 
Stuart A. Ibid., Dee. 1951 (23), 352.—-Drysdale Vertoil; Moorland Simplex; Par- 
sons Industrial. D. 


457. Pumps for Cardon, Venezuela. Anon. Fluid Handling, Nov. 1951 (22), 326-8. 
—The pumps for Cardon refinery extensions include duties of 1650 gal/min crude oil 
at 160° F and 622-ft head; and 50 gal/min propane at 100° F, 950-ft head; and 
1460 gal/min crude oil at 570° F against 590-ft head. Details of the materials of 
construction and sealing against fire are given. 

The pumps are designed to enable rapid removal and maintenance. D. i. 


458. Design of large pumping installations for low and medium heads. PtI. 4G. S. 
Wauchope and H. P. Humphreys, Fluid Handling, Dec. 1951 (23), 336-9. (Abs of 
Hydraulics group of Inst. Mech. Engrs, Nov. 1951.)--The types of rotodynamic pumps 
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are analysed according to inlet and discharge positions, angle of spindle to horizontal, 
and type of rotor. They are compared, with respect to maintenance, installation 
floor space, and wear. The hydraulic characteristics of axial flow, centrifugal, and 
mixed-flow pumps are compared. D. H. 


459. Design closed vessels to withstand internal explosions. /. W. Cousins and P. E. 
Cotton. Chem. Engng, 1951, 58 (8), 133-7.—Results of laboratory tests carried out 
on four cylindrical vessels of 14 to 1-1 ft® and length to diameter ratio of 22 to l-4 give 
data suitable for designing full-scale plant with various explosive gases. A section 
is devoted to the extrapolation of data. 

The effects of open vents, disks, and areas of disks on the max explosion pressure 
are given. The effect of higher initial pressure on explosion pressure and max rate 
of pressure rise is given. D. H. 


460. Better magnesia insulation by new processes. S.A. Abrahams. Chem. Engng, 1951, 
1951, 58 (9), 140-2.—By forming the normal carbonate of magnesium instead of the 
basic carbonate and casting into precision moulds, a lighter, stronger, more cellular- 
structured insulation is produced. It is made in thinner sections which fit together 
closely and may be built up to any diameter around the pipe. : 

The preparation and moulding process and physical properties of the insulation are 
detailed. D. H. 


461. Motors and motor control. V.J. Kropf. Chem. Engng, 1951, 58 (7), 123-36.— 
Full treatment is given to the factors in selection of motors for various duties, their 
relative costs, and their control equipment in chemical and engineering industry. 

D. H. 


462. Waste-heat boilers. P. W. Sherwood. Petrol. Process., 1951, 6 (11), 1250-3.— 
The application, selection, and economic limitations of waste-beat boilers are discussed. 


E. J.C. 


463. Treating refinery chemical waste. H. Schindler, Petrol. Process., 1951, 6 (5), 
492-5. (API Divn of Refining, Tulsa, May 1, 1951.)—A description is given of a plant 
for the treatment of waste-water containing water-soluble contaminants, which has 
been in operation since February 1950 at the Daugherty refinery of L. Sonneborn 
Sons Inc. Water containing sulphur dioxide from an acid-sludge-treating plant and aci- 
dic or alkaline process water containing water-soluble petroleum sulphonates are treated 
together at a rate of 50,000 gal/day. The sulphonates, present in the acid water as 
sulphonic acids, are precipitated as calcium salts by mixing with lime. Operating 
data taken over six months are presented. A schematic lay-out and flow diagram are 
included. D. W. F. 


464. Valve salvage pays when it’s part of routine maintenance. W. ©. Uhl. Petrol. 
Process., 1951, 6 (4), 388-92.—-The highly organized procedure adopted at the Marcus 
Hook refinery of Sun Oil Co. for the salvaging and reclamation of valves and other 
miscellaneous equipment is described. The valve-shop lay-out is shown schematically 
and mention is made of the valve repair equipment used. a, Wels 


465. Charts presented to aid refinery designers and operators. T. G. Hicks, Refiner, 
1951, 50 (11), 134-8.—Five nomographs are presented. Chart I.—Air-receiver 
pump-up time from compressor details, pressure rise in receiver and volume. Chart 
II.—Estimation of condensate produced in warming up a steam line from. cold. 
Chart III.—Estimation of temperature rise in diesel-engine cooling water from flow 
rate and heat to be removed. Chart IV.—Live steam required for heating water. 
Chart V.—Operating cost of gas engines from fuel cost and output. A. R. H. 


466. The trench and the gantry. KR. J. Cole and A. W. Jones. Fluid Handling, 
Nov. 1951 (22), 311-12.—The gantry is preferred by R. J. Cole for all services supply 
and product piping, owing to the inconvenience of excavations to the remainder of the 
erection work. Sewers and inflammable or explosive product lines should be under- 
ground. 
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The opposite view is taken by A. W. Jones. In the oil industry, where pipes are 
much larger, the heavier supports make the gantry too costly. The advantages of 
gantry, open trench, and ground-level installations are summarized. D. H. 


467. Patent. U.S.P. 2,564,078 (16.12.47; 14.8.51). C. Pyle, assr to E.I. du Pont 
de Nemours and Co. Fractionating column in which tthe hole area of the sieve plates 
varies from a min at the bottom of the column to a max at the top so as to maintain 
a relatively low and equal pressure drop across each plate. wi ee Be 


Distillation 


468. Interrelations between distillation curves. J. R. Bowman. JIJndustr. Engng 
Chem., 1951, 48 (11), 2622-4.—-Formule for true boiling-point and volatility curves 
are derived from the composition distribution function treated in a previous paper 
(Industr. Engng Chem., 1949, 41, 2004). These are alternative methods for character- 
izing mixtures of an indefinite number of components. The first moment of the 
composition distribution function is shown to be closely related to the bubble point. 
Examples are presented for the case of simple batch distillation. By inversion of the 
formula for the true boiling-point curve, that function can be computed from the simple 
distillation curve. (Author's abstract.) E. J.C. 


469. Flash distillation of an indefinite number of components. J. R. Bowman and 
W. C. Edminster. IJndustr. Engng Chem., 1951, 43 (11), 2625-8.—The theoretical 
approach to distillation problems referred to in the previous abstract is applied to 
equilibrium flash distillation. The results are explicit formule relating the two product 
compositions to that of the feed, where either the fraction vaporized or the temp and 
vapour pressure-temp characteristic are given. E. J.C. 


470. Improved still for liquid-vapour equilibria. W. B. Altsheler, E. D. Unger, and 
P. Kolachov. IJndustr. Engng Chem., 1951, 43 (11), 2559-63. A still is described for 
obtaining equilibrium samples quickly and with a minimum-of errors. Data on the 
systems ethanol-water and acetic acid—water were determined at 760 mm Hg. 

E. J.C. 


471. Effect of column hold-up in batch distillation. K.L. Pigford, J. B. Tepe, and C. J. 
Garrahan. Industr. Engng Chem., 1951, 43 (11), 2592-602.—The theory of plate- 
type batch-distillation columns is treated mathematically. The effect of column 
hold-up on the sharpness of separation for batch fractionation of binary mixtures 
at constant reflux ratio was investigated using a differential analyser for calculations. 
The optimum value of hold-up was found to correspond roughly with values which 
are encountered in commercial batch distillations. Range of the distillations were : 
(a) column hold-up 14 to 56% of charge; (6) reflux ratios 3-2 to 10; (c) relative 
volatilities 1:15 to 3-0. E. J.C. 


472. Theoretical comparison of laboratory continuous and batch distillations. A. 
Rose, T. J. Williams, and H. A. Kahn. Industr. Engng Chem., 1951, 48 (11), 2605-11. 
~~Theoretical calculations and comparisons are made of the quantity and purity of 
products obtained during laboratory batch and continuous distillation of binary 
mixtures. When hold-up is negligible, both separational methods give similar results. 
Appreciable hold-up is detrimental to continuous distillation and favours the use of 
the batch process. When the proportion of the more volatile component in the charge 
is small, and especially when this is combined with appreciable hold-up, the batch 
process is advantageous. —, E. J. C. 


473. Performance of packed columns during batch fractionation. J. E. Hawkins and 
J.A. Brent. Industr. Engng Chem., 1951, 43 (11), 2611-21.—Paper is in three sections. 
The first deals mainly with work carried out on the system ethylbenzene-chloro- 
benzene to obtain mixture properties and vapour-liquid equilibrium data so that the 
system could be used for packing evaluations at reduced pressures. Vapour-liquid 
equilibrium data are tabulated for 760, 300, and 20 mm Hg. Some data are also 
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included for the system n-heptane—methylcyclohexane, which is reported to be one 
of the best systems for column evaluations at atmospheric pressure. 

The second section deals with the effect of reduced pressure on packed columns 
operating under total reflux. Under these conditions it was found that there was no 
significant difference in column performance at either atmospheric or reduced pressures 
when the kettle composition was varied for a fixed volume of charge. However, at 
all pressures used, the column performance varied inversely with the rate of dis- 
tillation. Data are presented graphically and in tabular form. 

In the final section packed-column performance is studied at atmospheric and 
reduced pressures with finite reflux ratio. In all cases investigated it was found that 


column performance varied with kettle composition (i.¢e., volume % distilled). 
E. J.C. 


474. Digital computers for trial and error calculations of distillation design. A. Rose, 
T. J. Williams, and H. A. Kahn. IJIndustr. Engng Chem., 1951, 48 (11), 2502-6.— 
The use of computers is described for automatically performing the trial-and-error 
calculations involved in the choice of the proper reflux ratio for a continuous dis- 
tillation of a binary mixture. E. J.C. 


475. Save time with systematic method for distillation calculations. J. W. Donnell 
and K. Turbin. Chem. Engng, 1951, 58 (7), 112-15.—Details of a tabular method for 
multi-component distillation calculations are given. The need for reviewing the basic 
operations and their derivation is eliminated, and adaptation for mechanical calculators 


is rendered simpler. D. H. 


476. Patents. U.S.P. 2,567,228 (3.1.49; 11.9.51). C. E. Morrell, C. 8. Carlson, and 
J. F. Nelson, assrs to Standard Oil Development Co. Extractive distillation of close- 
boiling hydrocarbon fractions using as solvent an aqueous mixture containing + 40 
wt-% of a cyclic compound having at least one water-solubilizing group (aromatic 
sulphonate). 

U.S.P. 2,563,344 (6.7.45; 7.8.51). C. B. Leffert and C. H. O. Berg, assrs to Union 
Oil Co. of California. A close-boiling mixture of benzene or toluene (a) with non- 
aromatic hydrocarbons (b) is azeotropically distilled with an alcohol or ketone (c) of 
b.p.< 100° C to take (6) overhead, water being fed to the top of the column to remove 
at least part of (c) from the vaporized azeotrope. Vi Poe 
477. Ger.P. 818,934, 6.9.51. Gebr. Sulzer AG. Separating column with at least one 
built-in tube bundle. 

Ger.P. 819,329, 13.9.51. E. Hacklander, Elmshorn. Perforated bubble-tray for 
fractionating columns. 

Ger.P. 817,905, 30.8.51. B. Eeck, Kéln. Extraction tower. 

Ger.P. 816,693, 16.8.51. (S. F. Birch, J. Habeshaw, and C. B. Collis.) Anglo- 
Iranian Oil Co. Procedure for separating close boiling hydrocarbon fractions. 

Ger.P. 819,091, 13.9.51. (S.J. Ralph and G. A. Dummett.) A. P.V.Co. Ltd. Pro- 
cedure for the separation of liquid mixtures by distillation. 

Ger.P. 818,355, 6.9.51. T. O. Wilton, Worthing, Sussex. Recycling process and 
installation for the distillation and fractionation of tars, oils, and similar liquid hydro- 
carbons. Brennstoff-Chem., 1951, 32, 19-20. R. T. 


478. Ger.P. 820,891, 27.9.51. F. Kauflein, Karlsruhe. Process and installation for 
the rectification and washing of gases and gas mixtures. 

F.P. 978,788, 18.4.51. E.K. Metzner. Rectification column. 

F.P. 978,917, 19.4.51. A.B. Mooch Domsjé. Improvements applied to distillation 
and rectification columns. 


F.P. 979,051, 23.4.51. G. Natta and D. Pagani. Continuous process for extraction 
of the more soluble constituents of liquid mixtures by the action of solvents and of a 
reflux liquid compounded of the latter with these more soluble constituents. 


F.P. 979,333, 25.4.51. L.Givaudan et Cie. Apparatus for molecular distillation 
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F.P. 980,760, 17.5.51. Stand. Frang d, Pétroles. 
liquids drawn off from distillation apparatus. 


F.P. 982,957, 18.6.51. J.C. Rongier. Distillation apparatus. 


F.P. 983,046, 18.6.51. Soc, Usine chim. Rhéne—Poulene. New distillation appara- 
tus. Brennstoff-Chem., 1951, 32, 21-2. R. T 


Apparatus for the rectification of 


Absorption and Adsorption 


479. Scurry County plant built in 45 months. R. F. Carlson. Oil Gas J., 29.11.51, 
50 (30), 108.—The new gasoline plant of Standard Oil Co., in Scurry, West Texas, 
built partly of new and partly old equipment is described. Throughput is 20,000,000 
cu. ft. daily, and a feature is use of high-speed internal-combustion engines to drive 
centrifugal-type cooling-water circulating pumps. G. A. C. 


480. Modern trends in refinery-gas extraction plants. F. ©. Gilmore and R. D. Bauer. 
Oil Gas J., 29.11.51, 50 (30), 84.—A comprehensive discussion details most efficient 
engineering practices in extraction plants. 

Principal factors contributing to high extraction in an absorber include increase of 
pressure, increase in the, molal ratio absorption oil to gas, lower absorption temp, 
and increased number of equilibrium stages. 

A light absorption oil has many advantages, including increased absorption per brl 
used. 

A number of figures and tables illustrate how pressure and temp affect extraction 
efficiency. 

It is shown that a diethanizing absorber will improve extraction efficiency, and plant 
changes necessary for high propane recovery are indicated. 

Seven tables and fifteen figures illustrate the article. G. A. C. 


481. New way to solve absorption problems. ©. J. Huang. Chem. Engng, 1951, 58 
(8), 118-19.—-A system of solute gas, carrier gas, and solvent is represented on a 
triangular graph. Calculation of absorption is analogous to that of extraction, 
with operating lines to a point outside the triangle. The method is said to be most 
suitable for cases where the carrier gas dissolves to an appreciable extent and where the 
solvent exerts vapour pressure. 

The exit composition, number of theoretical stages, and minimum liquid—gas ratio 
is found graphically. D.H 


482. Patent. U.S.P. 2,564,532 (16.6.48; 14.8.51). A. E. Hirschler, assr to Sun Oil 
Co. Separation of naphthenes by selective adsorption with activated carbon. 

483. Patents. Ger.P. 819,240, 13.9.51. A, Kindler, Ménkelberg tiber Kiel. Installa- 
tion for separation of liquid impurities from vapours and gases. Brennstoff-Chem., 
1951, $2, 19-20. 

Ger.P. 820,892, 27.9.51. (H. Miller.) Deutsche Gold u. Silber-Scheide-Anst. 
Procedure for drying gases. , 

Ger.P. 822,242, 11.10.51. (K. Kaul and W. Vollmer.) Metallgesellschaft A.-G. 


Procedure and installation for separation of adsorbable materials from gases, vapours, 
ete. Brennstoff-Chem., 1951, 32, 21-2. R. T. 


Solvent Extraction and Dewaxing 


484. Notes on dewaxing. Pt II Removal of petrolatum. P. Zurcher. Refiner, 1951, 
80 (11), 121-6.—-The process for the removal of petrolatum by centrifuging is described. 
Sharples centrifuges were operated at 25 to 55 b.d. naphtha-free oil, 70 to 240 b.d. 
drilled slurry. The pour point of the oil and yield decrease with increase in API 
gravity of the charge to the centrifuge. Rate of chilling was found to have no effect 
on the product, an increase in the rate of agitation in the drillers increases the pour 
point, this effect being more pronounced at low chilling rates. A. R. H. 
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485. Patents. Ger.P. 818,359, 6.9.51. Kurt-Krafft, Witten-Annen. Process for 
extraction of montan wax from freshly mined brown coal. Brennstoff-Chem., 1951, 
32, 19-20. 

F.P. 979,097, 23.4.51.  Pechelbronn S.A. Improvements in the treatment of 
mineral oils by sulphuric acid. 

F.P. 979,052, 23.4.51. A.N.I.C. Dewaxing of products obtained by the incomplete 
oxidation of paraffin. Brennstoff-Chem., 1951, 32, 21-2. R. ° 


Cracking 
486. Orthoflow fluid catalytic cracker. Anon. Jndustr. Chem., 1951, 27, 496.— 


The first Orthofiow fluid cat cracker recently went.on stream at Edmonton, Canada. 
Cracking section is a single-vessel unit containing chambers for reaction, regeneration, 
and stripping. Cat carrier lines are also within this vessel; these are straight lines, 
eliminating expansion joints and reducing erosion. Large spring-loaded needle 
valves control flow of cat and oil into carrier line leading to reactor, design of these 
being appreciably different from slide valves on normal fluid crackers. Capacity of 
this plant is 2000 b.d., but designs are available up to 60,000 b.d. A.C. 


487. Coking of heavy residual oils. L. Garwin and B. E. Steinkuhler. Indusir. 
Engng Chem., 1951, 43 (11), 2586-92.—A pilot plant and a laboratory plant are 
described for producing high-grade electrode coke, with gas, gasoline, and catalytic 
cracking stock as by-products. The pilot plant and laboratory tests gave data which 
correlated. It was inferred that the laboratory plant could be used to obtain coking 
characteristics of residual oils which would enable their characteristics in large-scale 


plants to be predicted. Data are presented in tabular and graphical form. : 
E. J.C. 


488. Chemical characteristics and structure of cracking catalysts. A. G. Oblad, 
T. H. Milliken, Jr., and G. A. Mills. Rev. Inst. frang, Pétrole, 1951, 6, 343-67 ; 384-9. 
—An extract (translated into French) from ‘“* Advances in Catalysis,’ Vol. III (New 
York, 1951, Academic Press, Inc.). V. B. 


489. Patents. U.S.P. 2,563,650 (26.4.49; 7.8.51). H. Heinemann, assr to Porocel : 
Corp. Thermally activated bauxite granules are hardened by treatment with colloidal 


silica. 

U.S.P. 2,564,268 (10.11.47; 14.8.51), E. V. Mathy and C. J. Helmers, assrs to 
Phillips Petroleum Co. Production of high-octane gasoline by cracking hydro- 
carbon oil using a bauxite catalyst surface impregnated with 0:1 to 10 wt-% P,O, and 
B,O,. 

U.S.P. 2,564,776 (13.7.49; 21.8.51). E. A. Bodkin and J. W. Payne, assrs to 
Socony-Vacuum Oil Co. Preparation of hard granules of inorganic oxide (SiO,) 
gel by freezing an acidified alkali silicate solution to remove water from the gel, thaw- 
ing, separating hydrogel granules from aqueous liquid and extruding and drying them. 

U.S.P. 2,564,964 (19.11.48; 21.851). C. J. Engle, assr to Phillips Petroleum Co. 
A mixture of an olefin and cis-decalin is heated in presence of a silica~metal oxide 
catalyst to form a naphthalene of 8 to 12 H atoms and a paraffin. 

U.S.P. 2,565,627 (5.4.46; 28.8.51). J. N. Pryor, assr to Davison Chemical Corp. 


Preparation of magnesia-silica catalysts by acidifying a slurry of MgO and alkali- 
metal silicate solution, gelling the hydrosol formed and washing, drying, and activating 
the gel. 

U.S.P. 2,565,886 (24.7.50; 28.8.51). L. B. Ryland, assr to Shell Development Co. 
Preparation of a cracking catalyst by ageing and diluting a silica sol (85 g SiO, /litre ; 
pH 2°8 to 4°1), neutralizing and diluting, adding cone aluminium sulphate to provide 
18 to 30% Al,O, on dry basis, adding a base to pH 5 to 7, and washing and drying the 
product. 

U.S.P. 2,568,967 (15.4.46; 25.9.51). W. C. Offut and M. C. Fogle, assrs toe Gulf 
Research and Development Co. Preparation of gasoline by non-catalytic cracking 
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of vapours of a partially vaporized heavy petroleum fraction containing residual 
constituents by mixing with a hotter gas, the temperature being insufficient to cause 
coking. 

U.S.P. 2,567,207 (21.1.47; 11.9.51). A. W. Hoge, assr to Houdry Process Corp- 
Activity of fluidized catalysts used in hydrocarbon conversion processes is maintained 
by contacting a part of the hot regenerated catalyst with a stream of cool air to cool 
and separate the catalyst into particles of higher density and lower activity and particles 
of lower density and higher activity, and adding the latter to hot regenerated catalyst 
for return to the conversion zone. 


U.S.P. 2,566,337 (26.7.46; 4.9.51). L. 8. Kassel, assr to Universal Oil Products 
Co. Temp of cat bed in exothermic catalytic gas reactions is maintained constant 
by flowing through the bed in countercurrent to the gaseous reactants G, a mixture 
of a volatile liquid A and a non-volatile liquid B, A being evaporated during passage 
through the bed, while B is present in sufficient quantity to compensate for decreasing 
A and G. 


490. Ger.P. 821,986, 11.10.51. (G. Free.) Bad. Anilin- & Soda-Fabr. Procedure 
for cracking of middle oils obtained by distillation or cracking. 


Ger.P. 821,987, 11.10.51. (G. Free.) Bad. Anilin- & Soda-Fabr. Procedure for 
the catalytic cracking of hydrocarbon oils. ' 


F.P. 982,610, 13.6.51. Staatsmijnen, Limburg. Procedure for obtaining a “ boil- 
ing bed ” of solid particles in a current of gaseous medium. Brennstoff-Chem., 1951, 
$2, 21-2. 


Hydrogenation 
491. Hydrogenation yields fatty alcohols. R.F. Warren. Chem. Engng, 1951, 58 (6), 


117-19.—-A semi-commercial plant of capacity 5 tons/day is hydrogenating coconut 
and cottonseed oils at 240 atm and 330° C to fatty alcohols. The De Nora process 
sweeps light alcohols and water away with a large rate of hydrogen circulation to main- 
tain the equilibrium up to 97%, conversion. 

Design and operating details of the autoclave are given. The effects of changing 
catalyst activity and variation of feed stock are discussed in relation to the advantages 
of batch and continuous systems. D. H. 


492. Patent. Ger.P. 820,597, 27.9.51. (A. Hagemann and F. Schaub.) Ruhr- 
chemie A.-G. Process for carbon monoxide hydrogenation. Brennstoff-Chem., 1951, 
$2, 21-2. R. T. 


Polymerization 


493. Patents. U.S.P. 2,565,398 (15.7.48; 21.8.51). H. G. Schutze, assr to Standard 
Oil Development Co. Rubbery polymer of improved resistance to oxidation produced 
by polymerizing a mixture of tertiary mono-olefin and a minor amount of 4-methyl- 
1: 3-pentadiene at —120° to —175° F in presence of a solution of AICI, in alkyl 
halide (0°05 to 0-5 wt-%, AICI, and HAICI,: AIC], = 0°5 to 5: 100). 


B.P. 655,723 (4.5.48; 1.8.51). R. N. Haward and Petrocarbon Ltd. In the 
polymerization of substituted ethylene derivatives, there is used an alkyl ester of 
perbenzoic acid ccntaining an ortho alkyl or alkoxy substituent and +20 C atoms in 
a molecule. 


U.S.P. 2,566,537-8 (30.3.48; 4.9.51). L. Schmerling, assr to Universal Oil Products 
Co. Polymerization of ethylene in presence of an organic peroxide catalyst and an 
alcohol, aromatic hydrocarbon, or saturated hydrocarbon of at least 3 carbon atoms 
as diluent, at 15 to 500 atm pressure and elevated temp with (a) a phenol and (b) p- 
hydroxyaniline or p-phenylene diamine, in sufficient amount to raise the m.p. of the 
polymer. 


U.S.P. 2,568,902 (30.3.48; 25.9.51). R. B. Thompson and L. Schmerling, assrs 
to Universal Oil Products Co. Production of polymers of higher m.p. by polymerizing 
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ethylene in presence of an alcohol or hydrocarbon diluent, an organic peroxide catalyst 
and a £-thioethy! substituted carbonyl compound. 


U.S.P. 2,567,342 (23.9.46; 11.9.51). L. C. Morris, assr to Phillips Petroleum Co. 
Production of solid resins by catalytically hydrogenating at 200° to 750° F/1000 to 
2500 p.s.i.g., the acid-soluble oil fraction obtained from the catalyst phase of an HF 
catalysed alkylation process, and distilling the product to remove at least 55% over- 
head and leaving the resin as bottoms. 


U.S.P. 2,566,821 (3.12.47; 4.9.51). H. P. Brown and R. J. Houston, assrs to B. F. 
Goodrich Co. Polymerizing butadiene —1: 3 in aqueous emulsion in presence of a 


diazomercapto compound, a water-miscible alcohol, and a water-soluble ferricyanide. ' 


U.S.P. 2,567,117 (24.7.48; 4.9.51). W.E. Mochel, assr to E.I. du Pont de Nemours 
and Co. Polymerizing chloroprene in aqueous emulsion at pH 9 to 12 in presence of a 
polymerization regulator (C,_,, alkyl thiol, dialkyl dithio bis(thionoformates), iodoform, 
8, or SO,) and a polymerization catalyst to average mol. wt. 125,000 to 400,000. 


U.S.P. 2,568,648 (26.12.46; 18.9.51). J. C. McCool, assr to B. F. Goodrich Co. 
Polymerizing butadiene—1:3 and styrene in aqueous emulsion in presence of 2- 


U.S.P. 2,568,656 (2.3.46; 18.9.51). C. G. Parrish, assr to B. F. Goodrich Co. 
Preparation of a solid sulphur vulcanizable copolymer by copolymerizing 88 to 99 
parts by weight of a C,_, iso-olefin and | to 20 parts by weight of a C,_,, vinyl cyclo-olefin 
containing 4 to 6 ring carbon atoms, by means of a Friedel-Crafts catalyst at 20° to 
— 150° C. 


U.S.P. 2,568,692 (15.11.48 ; 25.9.51). F. E. Condo and M. Naps, assrs to Shell De- 
velopment Co. Copolymer constituted from 2 to 15 wt-% halogenated propene and 
98 to 15 wt-% vinyl halide. 


U.S.P. 2,567,916-19 (23.8.48; 18.9.51). 8. G. Burroughs, assr to Pennsylvania 
Industrial Chemical Corp. Production of hard resins by copolymerizing in an inert 
solvent diluent for the copolymer in presence of an acid-reacting metal halide catalyst 
a mixture containing 10 to 50 wt-% of 1-vinyl-cyclohexene-3 (cyclic dimer of butadiene) 
and (a) cyclopentadiene, (b) a terpene blend consisting of 40 to 80% §-pinene and 
rearranged a-pinene (camphene and dl-limonene), (c) a-pinene, (d) B-pinene. 


U.S.P. 2,568,216-17 (23.8.48; 18.9.51). 8S. G. Burroughs, assr to Pennsylvania 
Industrial Chemical Corp. Production of hard resins by contacting a mixture 
containing 10 to 50 wt-% of 1-vinyl cyclohexene-3 (cyclic dimer of butadiene) and (a) a 
turpentine or (b) camphene, in presence of a metal halide polymerization catalyst and 
an inert solvent for the polymers. Vv. BP. 


Alkylation 


494. H.F. alkylation today. D. P. Thornton. Petrol. Process., 1951, 6 (5), 488-91. 
—The results of eight years operating experience of H.F. alkylation plants by Phillips 
Petroleum Co. are briefly reviewed. Two principal changes from original design in 
processing sequence are described and shown diagrammatically. There have been 
several changes in equipment, the most important being the replacement by Monel 
trimmed gate and globe valves of plug valves up to 6 inches in size. New packings, 
seals, and other equipment developments are mentioned. Maintenance techniques 
have been streamlined. Safety measures taken for operating personnel are briefly 
discussed. D. W.F. 


495. Patents. U.S.P. 2,563,050 (30.7.45; 7.8.51). C. B. Linn and R. J. Newman, 
assrs to Universal Oil Products Co. Alkyl bromide and alkylated aromatic hydro- 
carbon are produced by reacting an olefin and an aromatic hydrocarbon in presence of 
liquid HBr. 


U.S.P. 2,564,077 (11.12.48; 14.8.51). W. A. Proell, assr to Standard Oil Co. 
Benzene or naphthalene hydrocarbons are alkenylated by reaction with a diolefin of 
> C, at 0° to 150° C in presence of 5 to 50 wt-% of an alkanesulphonic acid of +C,. 
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U.S.P. 2,564,488 (17.12.48; 14.8.51). J. E. Mahan, assr to Phillips Petroleum Co. 
Preparation of m- and p-, with only minor proportions of o-, alkylated toluenes by 
reacting toluene with an olefin at 375 to 700° F and elevated pressure in presence of an 
acid-activated montmorillonite sub-bentonite catalyst. 

U.S.P. 2,563,826 (12.11.47; 14.8.51). W. E. Elwell and-A. J. Castro, assrs to 
California Research Corp. Production of 3 : 5-dimethyl-l-ethyl benzene by reacting 
ethylene and m-xylene in presence of AIC],. 


Isomerization 


496. Application of Houdriforming. H. Heinemann, J. W. Schall, and D. H. Steven- 
son. Oil Gas J., 15.11.51, 50 (28), 168.—The Houdriforming of close-cut naphtha 
fractions for the production of aromatics and high-octane motor gasoline gives high 
yields of benzene, toluene, or xylene. 

Large quantities of 98% vol-% purity hydrogen are produced when naphthenes 
are converted to aromatics of up to 95% of equilibrium. 

Data show, for certain feed stocks, yields of debutanized motor gasoline up to 
86°6 vol-% of charge when processing to the 90 F-1 clear octane level. G. A. C. 


497. Patents. U.S.P. 2,562,989 (15.9.48; 7.8.51). E. A. Naragon, assr to Texas 
Co, Anti-knock properties of olefinic stocks boiling in the gasoline range are improved 
by concomitant hydrogenation and isomerization effected by contacting at 600° to 775° 
F in presence of added H, a catalyst containing 81°, alumina, 4% silica, 10%, boron 
oxide, molybdenum oxide. 

U.S.P. 2,564,080 (29.4.49; 14.8.51). A. K. Roebuck and B. L. Evering, assrs to 
Standard Oil Co. Isomerization of saturated hydrocarbons with sulphuric acid 
containing 2 to 15 wt-% of fluo- or chloro-sulphonic acid. 

U.S.P. 2,564,073 (25.8.48; 14.8.51). A. P. Lien and D. A. McCaulay, assrs to Stand- 
ard OilCo. ‘Treatment of a xylene with liquid HF +- BF, at 250° to 600° F to produce 
a mixture of isomeric xylenes, toluene, and mesitylene, which is then selectively 
extracted with liquid HF + BF, to give a layer enriched in o- and p-xylenes and 
toluene, and a solution of m-xylene and mesitylene in HF -++- BFs. 

U.S.P. 2,564,388 (9.1.50; 14.8.51). C. S. Bennett and W. A. Bailey, assrs to Shell 
Development Co, Isomerization of xylenes by contact with 0-2 to 6 molar ratio of 
steam and/or hydrogen at 800° to 1100° F. Vi Pik 


Chemical and Physical Refining 


498. Patents. U.S.P. 2,563,369 (4.1.49; 7.8.51). E. W. Reiley and L. J. Duke, 
assrs to Shell Development Co. Cracked gas oil or heavy sour straight-run gas oil is 
refined by : (1) treating with 87 to 95% H,SO,; (2) treating with clay at 95° to 110° F, 
in absence of air to remove acidic bodies; (3) treating with clay and air at 120° to 
160° F. 

U.S.P. 2,563,605 (24.9.48; 7.8.51). M. C. K. Jones and E. C. Eulhardt, assrs to 
Standard Oil Development Co. Acid-treated mineral oil containing acid esters is 
distilled in presence of <100% of neutralizing amount of alkali and small amount of 
petroleum phenols. 

U.S.P. 2,563,628 (29.4.50; 7.8.51). P. 8. Viles, assr to Standard Oil Development 
Co. Olefin-aromatic hydrocarbon mixture is treated with sulphuric acid, acid sludge 
separated, the residue heated to 300° to 350° F, and mixed with aq NaOH of + 30° 
Bé at 300° to 350° F and an aromatic hydrocarbon phase separated and distilled. 

U.S.P. 2,563,685-6 (15.4.48; 7.8.51). (a) M. D. Mann and H. O. Moltern; (6) 
F. M. Archibald and V. F. Mistretta, assrs to Standard Oil Development Co. Re- 
generation of C,., olefins from acid extracts by heating to 130° to 295° C and separating 
olefin and water vapour from liquid acid. 

U.S.P. 2,563,739 (4.9.48; 7.8.51). J. W. Palm and J. A. King, assrs to Cities 
Service Oil Co. Solvent extraction of dilute aqueous acids from Fischer-Tropsch syn- 
thesis with isopropyl ether and methyl ethyl ketone. 
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U.S.P. 2,565,349 (12.9.49; 21.8.51). J. G. Browder and A. B. Smith, assrs to 
Standard Oil Development Co. Sweetening sour petroleum distillate with soln of 
alkali-metal hydroxide in presence of pyridine and a mild oxidizing agent. 


U.S.P. 2,564,914 (28.6.46; 21.8.51). M. J. Murray, assr to Universal Oil Products 
Co. Mixtures containing a normal 1-olefin and a more reactive olefin (cyclic olefin, 
tertiary olefin, or 1 : 2-dialkylethylenes) are separated by reacting the latter with hypo- 
chlorous acid. 


U.S.P. 2,564,278 (15.10.48; 14.8.51). G. C. Ray, assrs to Phillips Petroleum Co. 
Minor amounts of alkynes present in olefins are removed by treating with steam at 
230° to 350° C in presence of a copper pyrophosphate supported catalyst. 


U.S.P. 2,566,135 (4.8.42 ; 28.8.51). C. E. Morrell and M. W. Swaney, assrs to Stand- 
ard Oil Development Co. Separation of butadiene A from a mixture with butene B 
and acetylenes C by contacting with a soln of copper ammonium acetate to form a 
rich soln of A and C from which A is desorbed at 70° to 85° C/10 p.s.i. In 2,566,136, 
C in residual lean soln is polymerized and washed with liquid butene (or with an 
oxygenated organic solvent in 2,566,137). 


U.S.P. 2,565,354 (14.1.48; 21.8.51). C. A. Cohen, assr to Standard Oil Develop- 
ment Co. Peroxide and dissolved oxygen contaminants are removed from olefins by 
contacting with a leuco-base of a water-soluble dyestuff. 


B.P. 657,496 (7.7.48; 19.9.51). P. J. Garner, L. N. Goldsbrough, T. B. Buyers, 
and “Shell” Refining and Marketing Co. Ltd. Mixtures of «C, organic compounds 
having straight-chain, cyclic or branched-chain hydrocarbon radicals, e.g., a cracked 
wax distillate, are treated with an aqueous urea solution in the presence of a wetting 
agent, and if desired, a solvent. The complex of urea and straight-chain compounds 


formed is wetted by the aqueous urea solution and separates from the phase of organic 
compounds. 


U.S.P. 2,568,946 (10.3.48; 25.9.51). H.S. Burk, assr to Gulf Research and Develop- 
ment Co. Manufacture of paraffin wax by centrifuging a mixture of slack wax with 
5 to 25 wt-% sawdust, first at 20° to 25° C, then at 35° to 45° C and finally at 45° to 
55° C, and separating the sawdust from the last residue. 


B.P. 657,521 (Neth. 6.1.48; 19.9.51). N.V.de Bataafsche Petroleum Mij.. Hydro- 
carbon oils are desulphurized by flowing the oil in a thin layer over a stationary catalyst 
im a reaction space at > 200° C, a hydrogen-containing gas being flowed through the 
reaction space under a pressure of at least 10 atm in such excess that the exit gas, after 
removal of H,S, amounts to 50 to 250 litres/kg of oil. 


B.P. 657,400 (Neth. 19.3.48; 19.9.51). N.V. de Bataafsche Petroleum Mij. Pro- 
duction or purification (e.g., desulphurization) of hydrocarbons by treatment with 
hydrogen in presence of catalysts consisting of or comprising alumina impregnated 
with at least one of the metals, Fe, Co or Ni, and at least one of the metals Cr, Mo, 
or W. 


U.S.P. 2,569,370 (19.2.49; 25.9.51). J. G. Browder and A. R. Smith, assrs to 
Standard Oil Development Co. Sweetening petroleum distillate of final b.p. 750° F 
containing thiols by adding +} 1 vol-% naphthenic acid and contacting with +5 vol-% 
alkali-metal hydroxide and a mild oxidant. 


U.S.P. 2,567,172 (28.2.48; 11.9.51). G. B. Arnold and W. E. Skelton, assrs to 
Texas Co. In solvent refining of kerosine or gas oil with a water-miscible solvent 
boiling at <75° F from initial b.p. of the oil, the extract and raffinate phases are each 
mixed with an oil of b.p. between b.p.s of water and the solvent to form a ternary 
azeotrope therewith, which is removed by steam distilling the mixture, leaving a 
residual, solvent-free product oil. 


U.S.P. 2,567,173-5 ((a), (6) 12.1.49, (c) 27.1.49; 11.9.51). E. Arundale and (a) 
L. K. Mikeska, (b) J. P. Haworth, (c) E. E. Juterbock, assrs to Standard Oil Develop- 
ment Co. Engine cleanliness is improved by treating petroleum fractions boiling 
<370° C with (a) aq mineral acid of 30 to 80% conc containing 0°5 to 5 wt-% aldehyde ; 
(6) formaldehyde at 100° to 400° C; (c) formaldehyde and/or acetaldehyde with aq 
H,S0O,, to remove S compounds. 
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U.S.P. 2,569,216 (15.4.49; 25.9.51). E. Arundale, assr to Standard Oil Develop- 
ment Co, Separating from C,_, aromatic hydrocarbons, olefins of similar b.p. by treat- 
ing with a mixture of sulphuric acid and formaldehyde or acetaldehyde and distilling 
the treated product. 

U.S.P. 2,568,115-17 ((a), (b) 6.1.50; (c) 13.2.50; 18.9.51). M. De Groote and B, 
Keiser, assrs to Petrolite Corp. Water-in-oil type petroleum emulsions are broken 
by addition of a hydrophile reaction product of ethylene oxide, propylene oxide, 
butylene oxide, glycide, or methylglycide with (a) a low-stage phenol-furfural resin, or 
(b) a low-stage phenol-glyoxal resin, or (c) a phenol—isanic acid-formaldehyde resin, the 
phenolic constituent in each resin being substituted in the 2, 4, 6-positions with aC, ,, 
hydrocarbon radical. At least 2 moles of alkylene oxide are introduced for each 
phenolic nucleus, and the final product, when dissolved in an equal wt of xylene, 
should produce an emulsion on shaking with 1 to 3 vol of water. (Preparation of 
phenolic resins containing isanic acid is claimed in U.S.P. 2,568,118-19.) 

U.S.P. 2,568,738 (15.4.47; 25.9.51). W. H. Kirkpatrick and D. L. Wilson, assrs 
to Visco Products Co. Resolution of water-in-oil emulsions by treatment with the 
condensation products of a molecularly dehydrated alkylolamine and a detergent 
forming body containing at least 8 C atoms. 

B.P. 657,715 (8.2.49; 26.9.51). Fram Corp. Apparatus for separating immiscible 
liquids comprising a receptacle having a separating membrane which is inclined 
to the horizontal and can be wetted by one liquid and repelled by another, means for 
maintaining a differential pressure across the membrane and means for delivering 
and removing the liquids. 

U.S.P. 2,568,517 (4.6.49; 18.9.51). L. G. Sharp and D. R. Carmody, assrs to 
Stanolind Oil and Gas Co. Extraction of alcohols, aldehydes, and ketones from their 
hydrocarbon solutions by means of an aqueous solution of fatty acid soaps and a 
bisulphite compound of pH 6°7 to 90. 

U.S.P. 2,568,522 (27.11.48; 18.9.51). A. Steitz and D. K. Barnes, assrs to Stanolind 
Oil and Gas Co. Separating a mixture of 1-butanol (a) and methyl n-butyl ketone (b) 
by extracting with water to give a second mixture containing a higher proportion of 
(6) from which (a) is distilled as an azeotrope with (b), leaving excess (b) as bottoms. 

U.S.P. 2,569,384 19.12.47; 25.9.51). C. E. Morrell and J. H. McAteer, assrs 
to Standard Oil Development Co. Neutral aliphatic oxygenated compounds 
are separated from a mixture also containing acidic oxygenated compounds and 
hydrocarbons by liquid-liquid extraction with dilute aq acetic acid (2 to 10 wt-% 
acetic acid) at a temp between f.p. of solvent and 125° C. 

U.S.P. 2,569,385 (12.2.48; 25.9.51). C. E. Morrell and J. H. McAteer, assrs to 
Standard Oil Development Co. Aliphatic oxygenated compounds of 1 to 6 carbon 
atoms per mol are separated from mixtures with hydrocarbons of similar boiling range 
formed in CO — H, synthesis process, by liquid-liquid extraction with dilute aq acetic 
acid (2 to 5 wt-% acetic acid) at 125° to 375° C. 3 ae 

Ger.P. 818,799, 6.9.51. (M. Accaries) Comp. pour Fabr. Compt. et Mat, d’Usines 
& Gaz. Process for recovery of pure sulphur from its solution in an organic solvent 
containing sulphur. 

Ger.P. 818,387, 6.9.51. (A. Gislon and J. Quiquerez.) Comp. Frang. de Raffinage. 
Procedure for separating mercaptans from petroleum products. 

Ger.P. 818,545, 6.9.51. Pilz and A. Joklik.) Metallgesellschaft A.G. Pro- 
cedure and installation for desulphurization of enriched gas-purifying masses. Brenn- 
stoff-Chem., 1951, 32, 19-20. 

Ger.P, 821,348, 4.10.51. (F. Biichler and H. Gsottschneider.) Bergbau A.-G. 
Ewald-Konig-Ludwig. Process for the purification and deodorizing of aromatic 
and aliphatic hydrocarbon mixtures. Brennstoff-Chem., 1951, $2, 21-2. R. T. 


Special Processes 


499. Sulphur from petroleum. Anon. Petrol. Process., 1951, 6 (11), 1248-9.— 
Details are given of capacity and capital cost of twenty-two U.S. sulphur-recovery 
plants which are either in operation, under construction, or under consideration. 


E. J. C. 
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500. Sulphuric acid regeneration at Cities Service refinery. (. Weber. Oi! Gas J., 
15.11.51, 50 (28), 134.—Operation of the sulphuric acid recovery plant at the Lake 
Charles, La, Refinery of Cities Service, utilizing spent acid, hydrogen sulphide, and 
crude sulphur, is described. 

There are two identical units, which can be used individually or together, each 
equipped with two decomposing furnaces, dual gas scrubbers, cooling towers, and 
precipitators. 

Furnace temp is maintained at 2000° to 22000° F, a Cottrell mist precipitator removes 
undecomposed acid from the vapours entering the drying tower. 

The recuperators need cleaning out after sixty to ninety days operation, and straight 
27% chrome materials will be used in exchangers in future to eliminate fluxing trouble. 

The crust formed on fixed vanadium catalyst bed is readily broken up from time to 
time. G. A. C. 


501. Production of ethylene from sources. PtII. P.W.Sherwood. Refiner, 
1951, 30 (11), 157-60.—See Abs. No. 198—1952. The application of laboratory 
isothermal and isobaric data to commercial operating conditions is discussed. Crack- : 
ing in tubular furnaces and the Thermofor pyrolysis process, together with the effect 3 
of operating conditions, are discussed. A. R. H. 


502. Patents. U.S.P. 2,562,878 (13.1.49; 7.8.51). C. M. Blair, assr to Petrolite j 
Corp. Ltd. Water-in-oil type emulsions are broken by adding an organic polyester ¢ 
of a dicarboxylic acid and a polyhydric alkylene ether glycol in which alkylene = <C,. i 

U.S.P. 2,562,980 (5.6.48; 7.8.51). H. V. Atwell, assr toyThe Texas Co. CO and H, 
are reacted at 550° to 700° F/200 to 500 p.s.i. in presence of an iron catalyst to form an 
olefin-rich product which is separated into a H,-rich tail gas and an olefinic diesel oil 
fraction, the olefins being converted by reaction with CO and H, at 100° to 350° F/100 3 
to 5000 p.s.i. in presence of an iron group metal catalyst to oxygenated compounds 2 
which are hydrogenated and separated from the diesel oil. 

B.P. 655,869 (4.12.48; 1.8.51). Office National Industrial de l’Azote and L. 
Boudineau. Production of mixtures of H, and CO without formation of carbon 
black by controlled flameless combustion in contact with a conversion (Ni-base) 
catalyst in the form of particles of max dia 1 cm. 

B.P. 655,798-9 (U.S. 3.7.48; 1.8.51). G. L. Heller and Columbian Carbon Co. 
Apparatus and process for carbon-black manufacture. Hydrocarbon gas is heated 
to requisite temp by passing through tubes of small dia exposed to radiant heat 
from walls of furnace and then issues into the chamber atmosphere, where partial 
combustion takes place. The burner tubes are assembled in groups which are readily 
removed and replaced. 

B.P. 655,591 (15.9.48; 25.7.51). Anglo-Iranian Oil Co. Ltd., F. W. B. Porter, and 
R. P. Northcott. Sulphur-contaminated metal-oxide catalysts are regenerated by 
treating with air and steam at ca 1100° F to give a gaseous mixture of H,S and SO, ‘ 
which on cooling deposits sulphur. V. P. P. 

U.S.P. 2,563,607 (1.12.48; 7.8.51). I. Kirshenbaum and R. K. Grover, assrs to 
Standard Oil Development Co. Hydrocarbon synthesis process in which acetylene is 
added as promoter. 

U.S.P. 2,564,700 (25.4.47; 21.8.51). J.C. Krejci, assr to Phillips Petroleum Co. 
Carbon black having properties similar to channel black is produced by passing a 
hydrocarbon gas axially through two coaxial cyls of different dia, in the first and 
larger one of which it is surrounded by a hot (2600° F) rotating mass of combustion 
gases, which then moves helically along the inner surface of the second cyl. 


U.S.P. 2,564,736 (8.3.47; 21.8.51). C. A. Stokes, assr to Godfrey L. Cabot Inc. 
Continudus process for producing carbon black and synthesis gas for liquid fuel in 
which pyrolysis of natural gas in rows of small jets is effected by heat developed by 
combustion of surrounding envelopes of recycle gas with substantially pure oxygen. 


503. Patents. U.S.P. 2,566,620 (9.8.48; 4.9.51). B. J. Mayland and A. Clark, assrs 
to Phillips Petroleum Co. Manufacture of synthesis gas by contacting methane with a 
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fluidized iron oxide catalyst at 1600° to 1650° F, the oxygen content of the catalyst 
being maintained at 19 to 20 wt-%,. 


U.S.P. 2,567,295-7 ((a) and (b) 3.1.49, (c) 5.7.49; 11.9.51). W. O. Milligan and 
J.C. Schille er, assrs to Standard Oil Development Co. Hydrocarbon synthesis process 
utilizing a y-Fe,O, catalyst stabilized with 1 to 15 wt-% alkali-metal compound, 
preparation of which is disclosed in U.S.P. 2,567,296-7. 


U.S.P. 2,567,932 (30.4.48; 18.9.51). P. T. Garbo and E. W. Riblett, assrs to 
Hydrocarbon Research Inc. Two-stage synthesis process in first of which + 10% CO 
is converted to methylene groups which are adsorbed by the fluidized catalyst and 
polymerized in the second stage. 


U.S.P. 2,568,841 (1.2.47; 25.9.51). G. B. Arnold and H. V. Hess, assrs to The 
Texas Co. In catalytic conversion of CO and H, at 500° to 700° F, the product is 
separated into a gas phase and (a) a liquid hydrocarbon phase and (b) an aqueous 
phase, oxygen-containing organic compounds distilling below 245° F being separated 
from (a) and (b) and being at least in part recycled to the conversion zone to increase 
the yield of gasoline hydrocarbons. 


U.S.P. 2,568,953 (31.10.47; 25.9.51). N. L. Dickinson, E. F. Everett, and L. R. 
Hill, assrs to M. W. Kellogg Co. CO and H, are catalytically converted at 300° to 
700° F/<500 p.s.i. to produce a mixture of organic compounds, water vapour, CO,, 
and H,, from which water is removed by cooling to <300° F. Part of the residual 
vapours is recycled, and remainder is cooled to <100° F to condense the organic com- 
pounds, which are recovered. The CO, and H, are then reconverted to CO and H,, 
which are recycled. 


U.S.P. 2,569,380 (11.6.46; 25.9.51). C. H. Holder, assr to Standard Oil Develop- 
ment Co. Normally liquid oxygenated compounds formed in the CO-H, synthesis 
process are separated from the other reaction products and catalytically hydrogenated 
to alcohols. 


B.P. 657,526 (Neth. 28.7.48; 19.9.51). N.V. de Bataafsche Petroleum Mij. 
Temp in an Oxo process using a stationary hydroformylation catalyst is controlled by 
recycling cooled liquid reaction product containing dissolved catalyst to the reaction 
zone. 


U.S.P. 2,568,352 (1.5.44; 18.9.51). W. O. Milligan, assr to Houdry Process Corp. 
Manufacture of catalyst-gel beads by agitating an emulsion of an aqueous inorganic 
sol in a water-immiscible liquid until the sol sets to particles of hydrogel, which are 
then separated, purified, and dried. 


504. Ger.P. 818,347, 6.9.51. (J. Smidt.) R. Decker and H. Holz, Miinchen. Process 
for obtaining ethylene tetrachloride. Brennstoff-Chem., 1951, 32, 19-20. 


Ger.P. 822,550, 18.10.51. (H. Klein.) Bad.-Anilin- & Soda-Fabr. Procedure for 
production of olefins and hydrogen cyanide from unsaturated hydrocarbons. 

Ger.P. $22,687, 18.10.51. (P. P. Heisel.) Lech-Chemie. Process for the production 
of sulpho-acids from montan wax. 

Ger.P. 822,389, 18.10.51. (Th-Wagener-Jauregg, H. Dietrich and R. Rebling.) 
Chemotherapeut, Forsch-Inst, Frankfurt. Process for the production of organic 
rhodium compounds. 

Ger.P. 821,786, 11.10.51. (8S. F. Birch and C. B. Collis.) Anglo-Iranian Oil Co. 
Method for the production of cyclohexane. Brennstoff-Chem., 1951, 32, 21-2. 

R. T. 


Metering and Control 


505. Refinery instruments—what makes them tick? Pt5. Temperature measurement 
(recording). ©. E. Shannahan. Petrol. Process., 1951, 6 (11), 1244-7.—The use of 
potentiometers, the Wheatstone bridge, and electronic means for recording measured 
temps is discussed with reference to diagrams. E. J.C. 
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506. How to get what you need when you order instruments. D. P. Thornton, Jr. 
Petrol. Process., 1951, 6 (11), 1257-66.—Data required when ordering instruments for 


measurement and control of flow, temp, pressure, and liquid level are enumerated. 
E. J.C. 


507. Making instrument connexions. H. A. Hulsberg. Oi! Gas J., 22.11.51, 50 (29), 
89.—No. 98 in the Refiner’s Notebook series deals with installation of level controllers, 
and handling of prefabricated control panels. Installation of copper-tubing lines 
should be strictly supervised and a rigorous leak-testing procedure followed. 
G. A. C. 


508. Flow and pressure-instrument connexions. H.A.Hulsberg. Oi! GasJ., 29.11.51, 
50 (30), 123.—No. 99 in the Refiner’s Notebook series makes recommendations on 
installation of instrument piping, purging of connexions, method of installation, and 
checking of transmitters. G. A. C. 


509. Differential pressure flow meter. Pt II. A. Linford. Fluid Handling, Aug. 
1951 (19), 204-6.—See Abs. No. 2556—1951. Double and single pitot tubes and nozzle 
orifices are compared with the Venturi. Their suitability for measuring large or small 


flows of corrosive or gritty mixtures is discussed in relation to their initial cost. 
D. H. 


510. Differential pressure flow meters. Pt III. A: Linford. Fluid Handling, Sept. 
1951 (20), 238-40).—The registering instruments used for pressure differences are the 
liquid-in-glass U-tube, mercury-in-steel U-tube, ring balance, Ledoux bell, and flexible 
bellows. Suitable ranges, applications, and expected accuracies are given. D. H. 


511. Differential pressure flow meters. Pt IV. A. Linford. Fluid Handling, Oct. 
1951 (21), 287.—-Meters designed to eliminate friction losses in the mechanism between 
detector and indicator are described, including ring balance, Ledoux bell, and electrical 
detectors of the resistance inductance, and capacitance types. Indicator leads must 
be purged out, filled with inert liquid, or provided with settling chambers when 


corrosive fluids, slurries, or fluids which would solidify are being metered. D. H. 


512. Differential pressure flow meters. Pt V. A. Linford. Fluid Handling, Dec. 
1951 (23), 340-2.—Problems met in purging the leads to the instrument are discussed. 
There are diagrams of capacity-sensitive, inductance-sensitive, and pressure-sensitive 
detectors. The operation of the pneumatic type is detailed because of its suitability 
for cases where the fluid must be kept from the instrument and because of its high 
accuracy. 

Advice on selection and installation of instruments is given. D. H. 


PRODUCTS 


Chemistry and Physics 


513. Thermochemistry for the petrochemical industry. Pt XVIII (The chloroethenes). 

K. A. Kobe and R. H. Harrison. Refiner, 1951, 30 (11), 151-4.—Heat capacities and 

enthalpies are presented of the chloro-ethenes, calculated from spectroscopic data. 
A. R. H. 


514. Correlating physical and thermodynamic properties. Pt1. D. F. Othmer and 
R. Gilmont. Refiner, 1951, 30 (11), 111-18.—Methods are described for the presenta- 
tion of data used in petroleum technology depending on the comparison of the properties 
of one substance with those of another under the same conditions. Examples are 
given of vapour pressures of pure substances, vapour pressures of binary mixtures, 
adsorption data, and vapour-composition equilibrium constant. The method involves 
logarithmic plots of a specific property of a substance against the same property of 
a reference substance at the same temperature. The use of reduced temperature and 
pressure in these plots is described. 
Thirty references given. A. R. HH. 
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515. Liquid-liquid mixing. F. H. Garner and A. H. P. Skelland. Fluid Handling, 
Aug. 1951 (19), 207-10. (Conference, Inst. Chem. Engrs, London, July 1951.)— 


chioroform, and benzene was studied in the range 0°3 to 0°6 cm dia. The rate of 
diffusion was determined by a colour-change reaction, and at Re above 100 it was an 
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Diffusion of the continuous water phase into drops of a mixture of n-butyl alcohol, 


inverse function of Re, and the contents of the drop were observed to be circulating. 
Kine photographs of this and of drops acting as solid spheres are reproduced. The 
transition Reynolds number between the two regimes was related to the droplet 
viscosity. Theories and data from the literature are discussed. ; 


516. Phase equilibria in hydrocarbon H. H. Reamer, B. H. Sage, and 
W.M. Lacey. Industr. Engng Chem., 1951, 43 (11), 2515-20.—The effect of temp and 
pressure on mixtures of propane and carbon dioxide is reported over the range 40° to 
460° F and up to 10,000 p.s.i. The results, presented in graphical and tabular form, 
are stated not to be in good agreement with earlier studies of this system. E. J.C. 


517. Converting to Z-compressibility. K. A. Kobe. Chem. Engng, 1951, 58 (10), 
140-2.—Confusion between the four ways of expressing deviation of P.V.T. relations 
of gases from ideality is explained by this article. Definitions are given :— 


Z=nRT/PV 

A = PV 
where P, V, is at 1 atm and 0° C 

F = PV 273/T 


1 +2 = and d, = d,/(1 + 2) 


where d,P,V, are at 0 atmand 0° C; d,P,V, are at 1 atm and 0° C; PVT are the 
operating conditions. 

The Z factor is most useful, since it is dimensionless, and the definitions used by 
several books of reference are criticized. 
Equations for conversion to Z factors are derived. DD. B. 


518. Evaluation of performance factors of fuel-oxidant mixtures. S. R. Brinkley. 
Industr. Engng Chem., 1951, 48 (11), 2471-5.—The use of automatic computers is 
described for the computation of the thermodynamic properties of combustion gases. 
E. J.C. 


519. Analogical computing devices in the petroleum industry. W. L. Morris. IJndustr. 
Engng Chem., 1951, 48 (11), 2478-83.—Brief discussion of a vapour-liquid equilibrium 
computer, the Phillips ‘‘ 66’ spectrocomputer, and a reservoir behaviour analyser. 

E. J. C. 


520. Patents. Ger.P. 820,134, 20.9.51. (E. F. Rosenblatt.) Baker & Co. Pro- 
cedure for separating hydrogen and/or oxygen from gas mixtures and means thereto. 
Ger.P. 820,135, 20.9.51. J. Schandroch, Wangen. Procedure for dust removal 
and mist dispersion from gases and vapours. 
Ger.P. 819,684, 13.9.51. (A. Pintiaux.) Soc. de Prod. Chim et Engrais d’Auby. 
Catalyst furnace for carrying out exothermic reactions under pressure, especially for 
the reaction of carbon monoxide. 


Ger.P. 819,844, 20.9.51. H. Sohn, Grotzingen. Procedure for measuring pressure 
in rectification and distillation installations. 

Ger.P. 819,854, 20.9.51. (E. Peukert and F. Hilberath.) Union Rhein Braunkohlen 
Kraftstoff A.G. Method for producing alcohols, particularly methanol. 

Ger.P. 819,988, 20.9.51. A Schoeller, Kronach. Process for separation of gas 
mixtures according to their molar weight. 

Ger.P. 819,990, 20.9.51. (P. Nashan.) Gutehoffnungshiitte. Procedure and 
installation for oxidation of methane and its homologues. 

Ger.P. 820,079, 20.9.51. (G. Hein.) Siemens & Halske. Device for measuring 
low pressures in high-vacuum containers working on the pump. 
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Ger.P. 820,301, 20.9.51. A. Hagemann, H. Kdélling, and W. Gottschall. Ruhrchemie 
A.G. Process for oxidation of paraffin hydrocarbons. 

Ger.P. 818,346, 6.9.51. (W. Oettinger and H. Nonnenmacher.) Bad. Anilin- & 
Soda-Fabrik. Method for the production of gaseous unsaturated hydrocarbons. 
Brennstoff-Chem., 1951, 32, 19-20. 

Ger.P. 821,340, 4.10.51. Solvay & Cie. Procedure for separating gas mixtures. 

Ger.P. 821,346; 821,347, 4.10.51. (G. H. Foxon.) ICI Ltd. Process for the 
separation of xylenes. 

Ger.P. 821,489, 4.10.51. (H. Kahle.) Ges. f. Linde’s Eismaschinen. Reaction 
of gas mixtures non-inflammable at normal temperatures. 

Ger.P. 821,490, 4.10.51. (S. F. Birch, J. Habershaw, and R. W. Rae.) Anglo- 
Iranian Oil Co. Method for production of synthetic products from carbon monoxide, 
hydrogen, and olefins. 

Ger.P. 821,784, 11.10.51. A. B. Cottbus. Arrangemént for injecting vapour into 
liquids. 

Ger.P. 821,937, 11.10.51. (K. Sigwart and R. Erdmenger.) Farbenfabriken 
Bayer. Procedure and installation for the continuous production of solid or liquid 
material mixtures. 

Ger.P. 822,425, 18.10.51. (H. E. Charlton.) Petrocarbon Ltd. Procedure and 
instaliation for thermal treatment of hydrocarbons. 

Ger.P. 823,296, 25.10.51. (Ch. Coutor.) 8. A. Etabl. Lamb Fréres. Process for 
recovery of acetic acid from a gaseous mixture originating from wood carbonization. 

F.P. 977,059, 27.3.51. P. Malvezin. Procedure and apparatus for obtaining 
acetone from pyroligneous liquor. 

F.P. 980,472, 15.5.51. R.S. Aries. Procedure for production of olefin oxides. 

F.P. 980,620, 16.5.51. Soc. d’Epuration et d’Entrepr. S.A. Emulsifying apparatus 
intended to guarantee the intimate mixture of a liquid and a gas. 

F.P. 982,061, 4.6.51. Soc. de Prod. chimiques et d’Engrais d’Auby. Contact 
tower for installation for conversion of carbon monoxide under pressure and similar 
applications. 

F.P. 982,387, 11.6.51. Staatsmijnen, Limburg. Process and apparatus for carry- 
ing out reactions of a gas with fine-grained materials. 

F.P. 982,516, 12.6.51. C. J. L. Prache. Process and installation for evaporation 
of liquids at low temperatures. Brennstoff-Chem., 1951, 82, 21-2. R. T. 


Analysis and Testing 


521. Separating asphalt into its chemical constituents. G. O'Donnell. Anal. Chem., 
1951, 23, 894-8.—A knowledge of the composition of asphalt on the basis of molecular 
size and chemical type, comparable to the analysis of the overhead cuts of petroleum, 
was desired. The method developed involved molecular distillation to yield a size 
separation ; silica-gel chromatography to separate saturates, aromatics, and resins ; 
solvent dewaxing of the saturates to determine wax content, urea-complex formation 
to separate long-chain paraffins; alumina chromatography to separate monocyclic 
aromatics; peroxide oxidation followed by chromatography to remove thiophene 
analogues; and thermal diffusion in the liquid state to segregate naphthenes on the 
basis of ring number. This method of analysis has proved satisfactory for establishing 
the concentration of paraffins, naphthenes, aromatics, resins, and asphaltenes in an 
asphalt as well as their distribution on the basis of molecular size. 


522. Electric timing and operating mechanism for a bitumen testing penetrometer. 
B. M. Holmes, ASTM Bull., July 1951 (175), 81-4.—The desirability of accurate 
timing in the use of the penetrometer for comparing the rheological characteristics 
of bitumen products is noted, and previous devices for this purpose are listed. Details 
are presented of a solenoid-release attachment, controlled by an electronic timer 
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based on a thyraton delay circuit of standard design, which allows for the nominal 5-sec 
plunger-release period, normally employed for penetration tests, with an accuracy of 
+0°4%. Methods and sequence are described. J.G.H. 


523. Bitumen test methods. K. D. Ledwoch. Erdél u. Kohle, 1951, 4, 717-19.— 
A literature survey (1937-51) covering papers dealing with physical test methods for 
bitumen (vise, m.p., tensile properties, adhesion, bitumen emulsions, etc.). Fifty-six 
references. 


524. Characterization of benzene ring substitution by infra-red spectra. ©. W. Young, 
R. B. DuVall, and N. Wright. Anal. Chem., 1951, 23, 709-14.—The general problem 
of determining the type of substitution in aromatic compounds is greatly simplified 
by the information obtainable from infra-red spectra as described in this paper. 
The spectra of benzene derivatives exhibit absorption patterns in the 5- to 6-y region 
which are characteristic of the number and location of substituent groups on the 
benzene ring. These patterns, rather than specific frequencies, offer the key to the 
interpretation of the substituent configurations. The atomic constitution or chemical 
functionality of the substituent groups has only a minor influence on the appearance 
of the patterns. This new method represents a useful addition to the analytical 
methods that are available for use by the structural organic chemist. J.8. 


525. Modification of lamp method for sulphur in naphthalene. J. J. Tighe, J. 8S. 
McNulty, and E. J. Center. Anal. Chem., 1951, 28, 669-70.—The quantitative 
determination of small amounts of sulphur in naphthalene has presented numerous 
difficulties. The lamp combustion of solutions of naphthalene was not satisfactory 
because of the deposition of naphthalene on the cooler part of the wick, the difficulty 
of obtaining a sootless flame, and the low solubility of naphthalene at room temp in 
oxygenated solvents resulted in a long combustion time whenever a large sample wt 
must be used. To overcome these difficulties, an infra-red lamp is used, the beam 
from the lamp being directed upon the sample container and the wick holder, thus 
maintaining a temp of 50° to 60° C inside the apparatus. At this temp the solubility 
of naphthalene in ethyl! alcohol is increased to 25 to 30%, and the higher temp of the 
wick also maintains the solution of the naphthalene and prevents clogging of the wick 
and tube with solid naphthalene. J.8. 


526. Determination of sulphur after combustion in a small oxygen bomb. Rapid 
titrimetric method. KR. K. Seigfriedt, J. 8. Wiberley, and R. W. Moore. Anal. Chem., 
1951, 23, 1008-11.—A need for a small-scale oxygen bomb and a more rapid method 
for the determination of sulphur led to the construction and testing of a 40-ml bomb 
for analytical use. A convenient micro-procedure for sulphur was devised which, by 
increasing the sample size, may also provide a rapid routine method for determining 
sulphur in petroleum products. Such a small bomb has been found suitable for the 
combustion of organic samples weighing from 2 to 200 mg. The bomb washings are 
titrated for sulphate with 0°02N-barium chloride using tetrahydroxyquinone as 
indicator. A magnetic stirrer is advantageous in obtaining rapid end points, and no 
difficulty has been experienced in seeing the colour change. Sulphur in the range of 
0-01 to 100% may be determined without interference from most common elements. 
A single determination requires less than 1 hr of elapsed time with 20 to 30 min of 
operator time. J.8. 


527. Determination of sulphur in petroleum fractions by X-ray absorption. S. W. 
Levine and A, E. Okamoto. Anal. Chem., 1951, 28, 699-704.—Present chemical 
methods for the quantitative determination of sulphur in petroleum fractions are 
relatively long, tedious, and therefore expensive. Because the X-ray absorption of 
sulphur is appreciably greater than that of pure petroleum, the application of X-ray- 
absorption methods of analysis to the problem of sulphur in petroleum fractions was 
undertaken, Accuracy of analysis is + 0°02 sulphur, and one operator can analyse 
thirty samples per,day. By this method, the samples may be analysed much faster 
than by chemical means, and with comparable accuracy. It also has the advantage 
of economy and non-destruction of the samples, and it may be applied to other analy- 
tical problems where proper conditions exist. J.S. 
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528. X-ray diffraction patterns of solid aromatic hydrocarbons. L. J. E. Hofer and 
W.C. Peebles. Anal. Chem., 1951, 23, 690—5.—-For the positive identification of solid 
crystalline aromatic hydrocarbons, X-ray-diffraction analysis is proposed. X-ray 
powder-diffraction patterns of fifty-nine hydrocarbons have been obtained using 
iron-target radiation. Impurities sufficient to lower the melting point by as much as 
15° C do not appreciably modify the diffraction patterns. The patterns are very 
characteristic ; those of closely related compounds and even isomers are unique and 
can be readily identified. J.8. 


529. Mass spectrometry of heavy hydrocarbons. M. J. O'Neal, Jr. and T. P. Weir, Jr. 
Anal, Chem., 1951, 28, 830-43.—-The purpose of this work was to provide a means for 
examining the mass spectra of heavy hydrocarbons, and to determine and correlate 
structure and spectra characteristics of a limited variety of pure compounds. A 
Consolidated Engineering Corporation analytical mass spectrometer was modified to 
provide complete resolved spectra of compounds having mol. wts up to about 600. 
A heated sample introduction system was so built that the sample could be measured 
as a liquid volume and there would be complete vaporization of hydrocarbons up to 
Cy. Mass spectra are given for several types of hydrocarbons between C,, and C,,, 
with some preliminary relations between spectra and molecular structure. Results 
indicate that by extension of this type of data, the technique may prove useful in the 
analysis of petroleum fractions boiling above the gasoline range. As an example, the 
analysis of a petroleum wax is given as determined by the mass spectrometer. The 
detection of impurities in pure compounds is shown for several heavy hydrocarbons. 
J.8. 


530. Infrared analysis of cis- and trans-decahydronaphthalene. J.Seidman. Anal. 
Chem., 1951, 28, 559-63.—-A solution containing a mixture of cis- and trans-decalin 
with other non-interfering components can be analysed so as to give the percentage 
of decalin present as a sum of the percentage of cis- and trans-isomers present. The 
method used is that of determining the absorbance of either cis- or trans-decalin and 
then reading the representative percentage of the component present from a working 


curve. The base-line technique is used so as to eliminate as much as possible errors 
that would be introduced by the interference of other compounds. The use of 
absorptivities is not satisfactory because of deviations from the Lambert—Beer law. 
The results check by a wt-%, analysis, within experimental accuracy. This method 
proved satisfactory when applied to reaction products containing both decalin isomers. 
J.8. 


531. Properties of high boiling petroleum products. Physical and chemical character- 
ization studies with relation to polynuclear aromatic components. G. G. Wanless, 
L. T. Eby, and J. Rehner, Jr. Anal. Chem., 1951, 28, 563-71.—Many high-boiling 
petroleum products, especially those produced by cracking, contain various types and 
concentrations of polynuclear aromatic hydrocarbons that influence product properties. 
New methods for characterizing such components are required because the usual 
measures of petroleum aromaticity heretofore employed fail to give an adequate 
evaluation of the influence of such components. The following physical and chemical 
methods have been developed and are described : (1) a combination procedure based 
on the refractrometry of chromatographic fractions, a description of the chromato- 
grams of various kinds of petroleum products, and an indication of the possible utility 
of the procedure in developing a method of analysis for such products ; (2) the patterns 
observed in the ultra-violet absorption spectra of fractions of high-boiling products 
derived from different processes ; (3) a procedure for the selective extraction of some 
polynuclear aromatic components from oils by means of aqueous caffeine solution, 
and the spectrometric analysis of the extract; (4) a procedure for characterizing 
components having an anthracene nucleus, employing a Diels-Alder reaction of the 
oil with maleic anhydride; and (5) some preliminary attempts to investigate and 
further resolve the higher aromatic components that are not reactive towards maleic 
anhydride, through reaction-rate studies involving oxidizing agents such a lead tetra- 
acetate and osmium tetroxide. Some of these characterization methods are useful in 
studying refinery processes such as thermal and catalytic cracking, and physical and 
chemical methods for processing refinery streams containing high-boiling products. 
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They are also useful for examining the product behaviour of tars, lubricating ~a 
asphalts, waxes, and residua. J.8 


532. Theoretical study of the I.F.P. No. 3 Wheatstone bridge hydrocarbon detector. 
R.Monieard. Rev. Inst. frang. Pétrole, 1951, 6, 379-83.—A theoretical basis is deduced 
for the characteristics previously (cf. Abs. No. 2755—1950) determined empirically, 
with particular reference to the apparatus constants for max sensitivity and the 
sensitivity /filament heating-temp curve. Validity of the empirical findings is eon- 
firmed. V.B. 


583. Particle size determination by centrifugal pipette sedimentation. H. J. Kamack. 
Anal, Chem., 1951, 28, 844-50.—-Particle-size analysis of dusts and industrial powders 
is frequently required in size ranges below the limits of gravity sedimentation methods. 
An apparatus was developed whieh permits particle-size analyses by centrifugal 
pipette sedimentation in the range of 0°1 to 24. The method is analogous in principle 
to the well-known gravity pipette sedimentation method and gives results comparable 
with it. A theory of this centrifugal method was worked out, and equations were 
derived for calculating particle size distributions from the experimental data. The 
centrifugal and gravity sedimentation methods jointly permit complete particle-size 
distributions to be obtained for many fine materials. J.8. 


534. Recovery of inorganic ash from petroleum oils. [L. 0. Morgan and 8S. E. Turner. 
Anal. Chem., 1951, 28, 978-9.—Ashing techniques in common use for the determina- 
tion of inorganic ash components in petroleum oils may lead to volatilization and com- 
bustion losses, thereby contributing to analytical error. This study was carried out 
in an attempt to evaluate the significance of the possible errors. Radiochemical 
techniques were used to trace the metallic constituents of contaminants added to 
several typical oils through the standard combustion and ignition processes. Essen- 
tially complete recovery of the iron, calcium, and sodium tracers was obtained when 
they were added to the oils as naphthenates, salicylates, and inorganic salts, if com- 
bustion was carefully controlled and ignition was carried out at less than 550° C. 
Traces of water and other sources of surface turbulence during combustion led to losses. 
It was concluded that properly controlled combustions and ignitions yield ash samples 
representing quantitative recovery of metallic contaminants from petroleum oils, 
if the additives used are considered to be typical of those normally occurring as con- 
taminants. J.8. 


535. Titration of acids in nonaqueous solvents. J. 8. Fritz and N. M. Lisicki. Anal. 
Chem., 1951, 28, 589-91.—Although a great many organic compounds possess acid 
properties, existing methods for the acidimetric titration of such compounds are 
limited in scope. The paper describes a simple, rapid method which permits the 
accurate titration of a large variety of organic compounds as acids. The substance 
to be determined is dissolved in a suitable organic solvent and titrated with 0°LN- 
sodium methoxide in benzene-methanol. Most carboxylic acids, acid chlorides, acid 
anhydrides, enols, amine salts, and some mercaptans and imides can be titrated in 
either butylamine or benzene—methanol using thymol-blue indicator. Coloured or 
weakly acidic compounds such as phenol can be determined potentiometrically in 
butylamine, using a pH meter with antimony and glass electrodes. J.8. 


536. Acid potassium phthalate as primary 
standard and behaviour of crystal violet indicator. W. Seaman and E. Allen. Anal. 
Chem., 1951, 23, 592-4.—-The titration of weak bases with perchloric acid in glacial 
acetic acid has suffered from the lack of a primary standard. There has also been some 
confusion about the colour change which would indicate the end point correctly with 
the commonly used crystal violet indicator. Acid potassium phthalate as purchased 
from ‘the National Bureau of Standards is recommended as a standard. Crystal 
violet changes through a variety of colours during a titration. The correct colour 
change at the end point depends on the system being titrated ; it must be determined 
by reference to the potentiometric end point. Adoption of these recommendations 
should lead to greater convenience and accuracy approaching that obtained in aqueous 
acid-base titrations. J.8. 
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537. Improved procedure for Karl Fischer microtitrations. J. 8. Wiberley. Anal. 
Chem., 1951, 23, 656-9.——A procedure for Karl Fischer titrations was devised in order 
that-non-technical operators might determine water in a number of petroleum products 
such as kerosine, fuel oil, gasoline, and lubricating grease with a minimum of main- 
tenance and difficulty. A micro-burette of 1-ml capacity was designed to protect the 
reagent from atmospheric moisture. Many small improvements were made in the 
technique to simplify standardization of the reagent and analyses of samples. Karl 
Fischer reagent stored under these conditions does not exhibit rapid deterioration. 
Weekly standardization has been found sufficient for most work, and it has been 
possible to keep a burette filling in occasional use for several months. The method is 
easily adapted to materials other than petroleum products. It is convenient and econo- 
mical, and is recommended in place of the usual macro-procedure. J. 8. 


538. Densities and refractive indexes for propylene glycol-water solutions. GG. MacBeth 
and.A. R.Thompson. Anal. Chem., 1951, 23, 618-19.—As a means of determining the 
compositions of aqueous solutions of propylene glycol over the entire composition 
renge, density data at 35° C, and refractive index values at 25° C were obtained from 
prepared solutions of known concentration. Experimental points and. smoothed : 
values at intervals of 10 wt-%, propylene glycol are presented. The refractive-index é 
data should be useful in determining the propylene glycol content within about 3 
+0°1% over the entire composition range. As a result of a max in the density- ¢ 
composition curve, the value of density as a measure of the composition varies with 
the glycol content, but may be used in determining the glycol content to within 
+0°04% when the concentration of glycol is less than about 50%. J. 8. 


539. Determination of divinylbenzene in dehydrogenated diethylbenzene. R. P. 

Marquardt and E. N. Luce. Anal. Chem., 1951, 23, 629-31.—Divinylbenzene pro- : 
duced by the dehydrogenation of diethylbenzene can be determined direetly in the i 
presence of other unsaturated hydrocarbons by the addition of nitrous oxide which is é 


added to the double bonds, producing the pseudenitrosites. Under the conditions 
described, only the pseudonitrosite of divinylbenzene is precipitated and is determined 
gravimetrically. The % divinylbenzene is read from a graph prepared from data 
obtained by analysis of known solutions. The accuracy of the method is within 
+0°5% of the absolute value. The procedure described is the only one available for 
the direct determination of diethylbenzene in the presence of other unsaturates, 
especially styrene and styrene derivatives and isomers of ethylvinylbenzene. J. 8. 


540. Fuel spray pattern aids injection studies with test stand utilizing stroboscopic 
light device. Anon. Petrol. Process., 1951, 6 (4), 400-3.—A stand is deseribed, 
with diagrammatic view of layout, for the study of fuel-spray and injection charac- 
teristics through the use of stroboscopic light. The duration of injection period is 
measured by synchronizing a stroboscopic flash unit with various phases of the spray. 
A strobo-disk device is employed to collect samples of the fuel from the nozzle at 
intervals during the injection period. A patent drawing and tet of the 
strobo-disk are included. D. W. F. 


541. Determination of intrinsic low stress properties of rubber compounds. Use of 
inclined plane tester. W. B. Dunlop, Jr., C. J. Glaser, Jr., and A. H. Nellen. Anal. 
Chem., 1951, 28, 638-43.—The test described was developed as part of a laboratory 
evaluation system designed to give better correlation between laboratory results and 
tyre performance than is possible with conventional methods of testing. The test, 
which is made on an inclined-plane tester under constant conditions of temperature 
and humidity, measures initial load and load on recovery accurately at low stresses. 
It is rapid and reproducible. Autographic recording of data practically eliminates 
the human variable. The range of properties examined approximates conditions 
under which tyre stocks operate in service. Modulus at 50% elongation is not neces- 
sarily related to modulus at 300% elongation. The relative order of stiffness of two 
compounds may be reversed, depending on the load at which measurement is made. 
This. test provides an accurate measure of rate and state of cure. It may be used to 
determine scorch, and the ratio of initial load to recovered load at 50% elongaticn 
provides a measure of hysteresis loss. J.58. 
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542. Cuts paint evaluation time. K. Tator. Chem. Engng, 1951, 58 (10), 140-2.— 
A new test panel incorporating features which duplicate plant conditions consists of a 
flat plate, 4 x 6 inches, with a short piece of channel welded on. The whole surface 
is treated with the paints under test, and scratch and impact injuries are made. Thus 
failure due to sharp and rounded edges, projections, rough welds and spatter, pits, 
crevices, inside and outside corners, moisture, and soilage pockets can be reproduced 
for large-scale comprehensive tests. D. H. 


543. Test method for determining fogging properties of organic materials. V. J. 
Marchese and 8.J. Klima. ASTM Bull., Feb. 1951 (172), 3.— occasioned 
by the decomposition of structural organic materials, at operating temps of equipment, 
with consequent fogging are discussed, and details are given of a test procedure 
developed to evaluate the fogging characteristics of organic materials at the Sperry 
laboratory. The apparatus and procedure used are described in detail, and results 
of tests on oils, greases, anti-seize compounds, varnishes, rubbers, etc., are tabulated. 
J. G. H. 


544. Determination of freezing point of engine antifreeze. HK. E. Mallonel and F. L. 
Howard. ASTM Bull., Feb. 1951 (172), 43-6.—-Development by Subcommittee 1 
of ASTM Committee D-15 on Engine Antifreeze of a simple apparatus and technique 
for determining the freezing point of aqueous solutions of engine antifreeze is described. 
The method combines the best features of three suggested procedures with other 
modifications suggested from practical experience. Data are presented indicating the 
accuracy of the determinations, — with observations on the limitations of the 
apparatus. J.G.H. 


545. Nomograph for calculation of yield of polymer. G. E. Mapstone. Refiner, 
1951, 30 (11), 156.—-The yield of polymer gasoline that will be obtained from 1000 
cu, ft. of gas at 60° F and 30 inches Hg can be estimated given the olefin content, 
average mol. wt. of the reacting olefins, and the percentage conversion. A. R. H. 


546. Patent. Ger.P. 819,734, 13.9.51. (F. Drexler.) Bad. Anilin- & Soda-Fabrik. 
Procedure for determining carbon monoxide and hydrogen in gas mixtures. Brenn- 
stoff-Chem., 1951, 32, 19-20. R. T, 


Crude Oil 


547. Quantitative separation of West Virginia petroleum into several hundred fractions. 
A. J. W. Headlee and R. E. McClelland. Industr. Engng Chem., 1951, 43: (11), 2547- 
52.—A description is given of a laboratory crude-oil distillation which enabled C, 
to C,, normal paraffins and other hydrocarbons to be isolated from a high-grade 
paraflin-base crude oil. Properties for the fractions (density, refractive index, vise) 
are presented in graphical and tabular form. E. J.C. 


548. Nitrogen content of crude petroleums. J. S. Ball, M. L. Whisman, and W. J. 
Wenger. Industr. Engng Chem., 1951, 48 (11), 2577-81.—The nitrogen content of 
crude petroleum is assuming importance because of its adverse effect on cracking 
catalysts and on product stability. Nitrogen contents for 153 U.S. crudes and some 
European and U.S. shale oils were determined and are tabulated. Nitrogen content is 
correlatec. with geologic age as a possible clue to the origin of petroleum. _E, J. C. 


549. Composition of crystallizable components obtained from various German crudes. 
K. W. Schneider and K. Peterlein. Erdél u. Kohle, 1951, 4, 621-7.—Four German 
crudes from producing horizons from 100 to 800 m were topped to 155° C at 15 mm; 
residue in 1: 10 w/v pet-ether solution was percolated through bleaching earth to 
remove asphalts and resins ; solvent-free filtrate was then dewaxed with butanone at 
—20° C, yielding crystallizable and non-crystallizable components. The former 
were distilled at 0°l mm Hg into three to four fractions and residue, each of which we 

chromatographically fractionated in a silica-gel adsorption column. Colour, d, n, 
sp. ref., mol. wt., congealing temp, and an. pt. of chromatographic fractions were 
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determined ; Waterman ring analyses, No. of tert C atoms per component, and fluor- 
escence after exposure to U.V. light were studied. With increasing depth of origin of 
crude deposit, the crystallizables showed fewer naphthene rings per mol, lower propor- 
tions of aromatics, and generally greater ranges of mol. wt. (overall range = 224- 
924). Non-crystallizable components of the crudes contained greater amounts of 
aromatic ring structures and tert C atoms than the corresponding crystallizables. 
Average wt-°%, composition of the four crudes by Waterman analysis were as follows : 
(1) Crystallizable components : paraffins 59 to 80°9, naphtnenes 17:8 to 38:2, aromatics 
1-3 to 3°3. (2) Non-crystallizable oily components: paraffins 55 to 68:9, naphthenes 
22°9 to 39-3, aromatics 3°3 to 8:4. By examination of ten German crudes of producing 
horizons between 100 and 1900 m it was found that increasing depths of origin yielded 
oils with decreasing amounts of components crystallizable from butanone at — 20° C. 
It was confirmed experimentally that the highly paraffinic crystallizable substances 
were more readily oxidized than the corresponding filtrates. This lends further . 
support to the Krejci-Graf oxidation hypothesis applied to the metamorphosis . crude 
mineral oils. 


Gas 


550. Patents. U.S.P. 2,568,351 (22.1.48; 18.9.51). C.G. Milbourne, assr to Surface 
Combustion Corp. Production of fuel gas by separating a gasoline into three fractions 
by dist: (1) lighter than C,; (2) C, to C,; (3) heavier than C,, catalytically cracking 
fraction (2) and reacting it with an oxidizing agent (air, steam) to produce a gas 
rich in CO and Hg, and enriching it with fraction (1). VB. 


551. Patents. Ger.P. 818,825, 6.9.51. ~(F. Lampe.) Bad. Anilin- & Soda-Fabr. 

Process for gasification of fine-grained fuels in at least two connected gas producers. 
Ger.P, 819,713, 13.9.51. (H. W. Gloth, F. Markert, and W. Funk.) Bad. Anilin- 

& Soda-Fabr. Procedure for the production of fuel gases, especially synthesis gases, 


from coke and coal, particularly newer coals than mineral coal, as brown coal or brown- 
coal briquettes. Brennstoff-Chem., 1951, 32, 19-20. 


Ger.P. 823,474, 25.10.51. (C. Miedbrodt.) Bamag-Werke A.-G. (addition to Pat. 
803,067). Process for gasification of fine-grained fuels in gas producers in alternating 
operation, for the production of water gas. 


Ger.P. 821,096, 27.9.51. (F. Domann.) Verein Werkstatten Wittenau G.m.b.H. 
Process and apparatus for producing gases of high calorific value. 

Ger.P. 823,015, 25.10.51. (F. L. Melvill.) Anglo-Transvaal Cons. Inv. Cy. Ltd. 
Gas producer. Brennstoff-Chem., 1951, 32, 21-2. R. T. 


Engine Fuels 


552. The influence of fuel characteristics on the behaviour of compression-ignition 
engines. C. D. Brewer and B. H. Thorp. J. Inst. Fuel, Sept. 1951, 24 (139), 190.— 
Fuels discussed are of the hydrocarbon type and can be divided into two groups, 
grades marketed specifically for diesel use and fuels primarily used for under boilers 
or in furnaces which may be used in diesels. 

Graphs are presented and discussed showing the significance of various fuel proper- 
ties. The properties discussed include vise, gravity, sulphur content, ignition quality, 
cetane no., and volatility. 

The influence of fuel on engine behaviour is shown to be largely dependent on engine 
size. Experience has shown that large marine units can be operated on any normally 
available fuel oils and that it is an economic proposition to use the heavier fuels. 

Medium-speed, medium-power-range engines operate satisfactorily on all but the 
very lowest quality fuels if maximum reliability and availability are not of primary 
importance. 

High-speed diesel engines can burn any fuel that is not too viscous for the injection 
equipment, but the increase in maintenance cost may be out of all proportion to the 
saving in fuel costs. 
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The use of additive-type lub oils may greatly reduce many of the undesirable 
results of operating on the lower-grade fuels and some of the risks of reliability. 


553. Jet fuel quality requirements. D. P. Barnard. Petrol. Process., 1951, 6 (11), 
1229-32.—The effect of various fuel properties on jet-aircraft performance are dis- 
cussed under the headings: (a) engine behaviour, (6) fuel-system operation, and (c) 
airplane range and weight. 

Specifications of two current U.S. jet fuels are tabulated. E. J. C. 


554. Production of high octane gasoline components. Pt III. A. A. Draeger, G. T. 
Gwin, C. J. G. Leesemann, and M. R. Morrow. Refiner, 1951, 30 (11), 139-41.—(Cf. 
Abs, No. 259—1952.) A complete analysis is presented of the gasoline components 
that can be produced from a typical crude giving 25% low-octane straight-run gasoline 
’ by cracking, reforming, etc. Yields and O.N.s (Research and ASTM) are given at 
each stage and also the cumulative total. A. R. H. 


555. Application of Houdriforming to produce aromatics and high-octane motor 
gasoline. H. Heinemann, J. W-.Schall, and D. H. Stevenson. Refiner, 1951, 30 (11), 
107-10. (Amer. Inst. Chem. Engrs, Galveston, Oct. 1951.)—Data are presented illus- 
trating the reactions which occur when processing pure hydrocarbons of different 
types as well as pilot-plant data showing the results obtained from processing various 
charge stocks. High yields of benzene, toluene, or xylenes are possible from close- 
cut naphthenes, up to 95%, of equilibrium. Details are given of Reid vapour pressure 
and F1 O.N. as a function of the gasoline yield. A. R. H. 


556. Mechanical octane—a new concept in motor fuels. B. Reynolds. Petrol. Process., 
1951, 6 (4), 393, 395. (At Ann. Mtg Western Petroleum Refiners Assn, San Antonio, 
Texas, Apr. 2-4, 1951.)—The mechanical octane concept represents a more efficient 
utilization of present octane levels by better engine design, as used in the Texaco 
combustion process. A brief summary is given of the principal operating features of 
the process, together with the economic effect of its general acceptance. The factor 
of residence time of the end gas in the cy] is eliminated by the way in which the air is 
drawn in with a swirling motion on the suction stroke and the fuel injected and ignited 
just before T.D.C. D. 


557. Economics of propane as an engine fuel. A. T. Browne. Auto. Ind, 15.2.51, 
104 (4), 42-5, 108.—The development of propane as an engine fuel is outlined, and its 
characteristics are compared with those of conventional gasoline. Details are presented 
of conversion costs and of fleet economies as well as of general costs and availability. 
J.G. H. 


558. Engine knock and fuel characteristics. Anon. Mech. World, 16.11.51, 180 
(3383), 458-60.—The U.S. National Bureau of Standards are carrying out experiments 
on the basic nature of detonation, using a modified ASTM fuel-rating engine in con- 
junction with an oscilloscope. Auto-ignition is found to occur in two distinct stages, 
detonation taking place in the second stage. It is presumed that chain reactions occur 
in both stages, the second stage being influenced by the effects of the first. TT. T. 


559. Swiss standards. Liquid fuels for spark-ignition engines. Schweiz. Arch. Ang. 
Wiss. Tech., 1951, 17, 349-50.—Second draft of standard is reproduced. It includes 
three automobile fuels; lead-free, leaded (0°6 cm®*/litre) and a leaded mixture incor- 
porating O,-containing H,O-sol substitute fuels; min O.N. (motor) are 68, 75, 75 
respectively. Aviation grades are O.N. (motor) 80 (lead-free) and 99 (performance 
No. 128) with max T.E.L. in latter of 1:21 em*/litre. Tractor fuel (lead-free) has 
F.B.P. 280° C max, min O.N. (motor) of 45, fl.pt. 21° C min. Other usual spec re- 
quirements on the fuels are given. ‘‘ Lead-free’’ fuels are permitted 0°015 cm* 
T.E.L/litre max. 


560 Road testing petroleum products. I. T. Rosenlund. Petrol. Process., 1951, 
6 (5), 510-16.—-A deseription is given of some of the procedures and special precautions 
to be observed to obtain a reasonable degree of reproducibility in the road testing of 
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petroleum products. The procedure was designed and used by Du Pont to test 
experimental anti-knock fluids under severe conditions, typical for an overloaded 
engine, by convoy operation of commercial vehicles at 60% overload. Details of the 
knock-testing method used are given. Data are presented graphically as octane 
requirements, valve behaviour, cylinder-bore wear, piston-ring wear, and fuel and oil 
consumption. D. W. F. 


561. Patents. U.S.P. 2,562,885 (3.11.47; 7.8.51). M.R. Barusch and G. H. Denison, 
assrs to California Research Corp. Aviation fuel containing a thallous organic acid 
salt as rich-mixture additive. 


U.S.P. 2,563,101 (8.3.48; 7.8.51). A. T. Colwell and M. 8S. Roush, assrs to Thomp- 
son Products Inc. I.C. engine fuel comprising a hydrocarbon fuel and the reaction 
product of an alcohol and an alkylene oxide (e.g., of buty] aleohol and propylene oxide) 
which acts as a gum solvent and eliminates hard deposits in the engine. VV. P. P. 


Lubricants 


562. Bearings, lubricants, and lubrication. A digest of 1950 literature. Anon. 
Mech. Engng, Nov. 1951, 78 (11), 892-6—A bibliography of seventy-two papers 
covers the following subjects : bearings and bearing materials, automotive lubricants, 
metal-working lubricants, boundary lubrication, and properties of lubricants. 

DT 


563. Lubricating grease. G.W. Miller. Lubr. Engng, Feb. 1951, 7 (1), 10-14.—Greases 
are placed in four classes ; water-resistant, water-soluble, multi-purpose, and synthetie, 
the last consisting of normal soaps in synthetic-type hydrocarbons, composition, 
properties, and applications being enumerated for each class. Other points discussed 
include the value of physical tests, additives, and fillers. J.G. H. 


564. Solid phase structure in lubricating grease. E. W. J. Mardles and I. E. Pudding- 
ton, Fluid Handling, Nov. 1951 (22), 304-6. (From Faraday Soc. discussion, July 1951.) 
—The ultimate solid-phase particles should be anisometric to give the desirable pro- 
perties of high rigidity at low shear rates, but low vise at high shear rates, and retention 
of these after working. The properties of the liquid affect the apparent particle shape 
slightly. The effects of geometrical shape of particles of carbon, graphite, metallic 
soaps, and silica aerogel on the properties of grease are described, and yield value vs 
vol composition is used as a basis of comparison. D. H. 


565. Wire rope lubricants and lubrication. J. P. Critchlow and R. W. Flynn. Lubr. 
Engng, Aug. 1951, 7 (4), 178-81, 195.—The phases in the design and construction of 
wire rope that affect the selection of a material to lubricate and protect in service and 
storage are discussed, together with the special problems incident to the use of fibre 
cores. The twofold purpose of lubrication in reducing friction and corrosion to a 
minimum and improving core protection and preservation is noted, and the essential 
characteristics of a suitable lubricant are enumerated, together with methods of appli- 
cation, both in the course of manufacture and in actual service. J.G.H 


566. Wire ropelubrication—3. Anon. Scientific Lubrication, Aug. 1951, 3 (8), 20-3.— 
Methods of lubrication described include hand lubrication, semi-automatie methods, 
and special equipment. Procedure is outlined for oiling ropes when dismantling, 
lubricating long track lines and mono-cable main ropes, and for spraying rope oil. by 
means of compressed air. J.G. H. 


567. Separation of lubricating, hydraulic actuating, and cooling systems in machine 
tool design. D. P. Morrell. Lubr. Engng, Feb. 1951, 7 (1), 20, 35.—The difficulties 
occasioned by inadequate provision for the separation of hydraulic, coolant, and lubri- 

cant fluids in machine tools are indicated by case histories, and details are included of 
the corrective measures taken. The results of inadequate separation are enumerated, 
and the desirability of sealed separate systems is stressed. J.G. H. 
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568. Separation of lubricating, hydraulic actuating, and cooling systems in machine 
tool design. ©. E. Hoover. Lubr. Engng, Feb. 1951, 7 (1), 21, 35.—The requirements 
and differing properties of hydraulic fluids, lubricants, and cooling fluids in a machine- 
tool system are outlined, the results of non-separation of these functions are indicated, 
and the necessity for the separation of hydraulic, lubricating, and coolant system from 
the machine-tool design stage onwards is emphasized. J.G.H. 


569. Oil lubrication of machine tool spindles. G. W. Gleim. Lubr. Engng, Oct. 
1951, 7 (5), 220-2.—The points of difference between the textile and machine-tool 
spindle are skint te and the functions of the latter outlined. The significance of 
vise in the effectiveness of spindle oil is discussed, and the difficulties occasioned by 
contamination are noted together with the use of E.P. additives. J.G.H 


570. Some problems encountered in the use of soluble oil. A. W. Lindert. Lubr. 
Engng, Oct. 1951, 7 (5), 223-7.—-The functions of soluble oils in metal-working pro- 
cesses are noted, and details are presented of an investigation into the staining of 
ferrous metals during grinding. The mechanism of stain formation is discussed, and 
remedial measures suggested include the selection of an oil to suit the prevailing water 
hardness, facilities for the rapid and adequate removal of iron chips, and the avoidance 
of prolonged use of emulsions on finish-grinding operations. A further investigation 
into the incidence of foul odours in soluble-oil emulsions revealed their being due to 
bacterial contamination ; remedial measures are suggested. J.G. H. 


571. Gear oil additives. A. F. Brewer and P. J. Keating. Lubr. Engng, Apr. 1951, 
7 (2), 58-64.—The development of additives for gear oil runs parallel with that of the 
hypoid gear. The significance of adequate film strength is discussed, together with 
the common causes of gear failure. The special requirements of worm gears are 
considered, together with the types of gear-oil additives available and their specific 
functions. J.G.H. 


572. Glycerine in modern lubricants. M. A. Lesser. Lubr. Engng, Oct. 1951, 7 (5), 
231-2.—The special properties of glycerine as a lubricant and its application to the 
lubrication of rubber products, its use where dangerous gases are employed, as a 
component for greases, and as an anti-foaming agent are discussed. J.G. H. 


578. Silicones—a consideration of some factors relative to their use as lubricants. 1. 
G. N. Gadsby. Scientific Lubrication, Oct. 1951, 3 (10), 15-19, 32.—The history and 
nature of silicone fluids is briefly outlined, and the main stages in the synthesis of 
silicones from the basic raw materials are indicated. The special properties of silicone 
fluids in relation to their use in lubrication are compared with those of conventional 
petroleum products, with particular emphasis on visc-temp properties and shear 
stability. J.G. H. 


574. Silicones. 2. G.N. Gadsby. Scientific Lubrication, Nov. 1951, § (11), 15-17, 
33.—The shortcomings of silicone fluids as lubricants when boundary conditions are 
encountered are indicated, and the remedies employed enumerated. These include 
the syntheses from chlorsilanes of silicones in situ on bearing surfaces, the formation 
of resinous silicone deposits on surfaces by the thermal degradation of silicones, and 
the use of polar and other additives. oe. &. By 


575. Catalytic effect of metals on oxidation of lubricating oils. D.W. Sawyer. Scientific 
Lubrication, Aug. 1951, 3 (8), 16-17.—Results are reported of an investigation by the 
Aluminum Co. of America of the catalyst effect of metals in the oxidation of Mid- 
Continent Pennsylvania and Gulf Coast oils, both straight and inhibited. Metals 
included were aluminium, lead, low-carbon steel, stainless steel, tinplate, and zinc. 
The apparatus and procedure employed are described, and the results of temperature 
variation discussed. Aluminium-base alloys and stainless steel were found to have 
little or no catalytic effect and to be more resistant to corrosion by the oxidized oils 
than the other metals tested, of which copper and low-carbon steel accelerated oxida- 
tion to a marked degree, while copper, lead, and zinc were subject to more marked 
corrosion. The catalytic effect of a metal appeared to be dependent on its — 
area. J.G. H. 
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576. Storage and distribution of lubricants. ©. M. Albl. Lubr. Engng, Oct. 1951, 
7 (5), 228-30.—The importance of freedom from contamination of lubricants during 
storage and handling is stressed, and safe methods of handling and storage are dis- 
cussed together with lubrication surveys and methods of dispensing. J.G. H. 


577. Patents. U.S.P. 2,562,904 (27.8.46; 7.8.51). M. W. Freeman. Lubricating 
oil containing 0:1 to 25%, of homogeneous reaction product of (a) 10 to 75 moles of 
reaction product of an amine (1 to 5 moles) and a higher fatty acid (1 mole) and (b) 
90 to 25 moles of a petroleum sulphonate and /or sulphonated castor oil which has been 
oxidized, phosphorized, and sulphurized. 


U.S.P. 2,563,588 (6.3.48; 7.8.51). T. W. Dixon, assr to Standard Oil Development 
Co. Soluble cutting oil consisting of 10 to 50% petroleum sulphonate, 2 to 15% 
rosin soap, 20 to 70% mineral oil, 1 to 5° C,_, mono-alkyl ether of glycol, 0-01 to 
01% silicone polymer, and 0:005-0°2% of a lower alkylolamine, phenylamine, or 
cyclohexylamine. 

U.S.P. 2,563,609 (28.1.49; 7.8.51). A. H. Matuszak, assr to Standard Oil Develop- 
ment Co. Mineral lub oil containing 0°1 to 10% pentaerythritol mono-oleate mono- 
allylearbonate. 


U.S.P. 2,564,634 (8.4.49; 14.8.51). L.C. Beard and R. V. White, assrs to Socony- 
Vacuum Oil Co. Lubricant comprising 0 to 99 wt-°% sulphurized mineral oil (ca 
09 % 8), 0 to 15 wt- % chlorinated base (42% Cl), 0 to 99 wt-% mineral oil (vise 50 to 
500 sec SUV/100° F) and 0:1 to 10 wt-% hydroabietyl ester of malic acid or hydro- 
abietyl Cy_.) alkyl ester of malic acid. 


U.S.P. 2,564,768 (10.1.48; 21.8.51). G. W. Seymour, F. Fortess, and M. Duke, 
assrs to Celanese Corp. of America. Textile oil comprising in parts by wt: mineral 
oil (a) 55, castor oil 5 to 12°5, alkylolamine 1-5 to 5, long-chain fatty acid (b) 5 to 10, alkyl 
phenol and oley! alcohol and/or diglycol laurate 5, and 0°01 to 0:1 of reaction product 
of oleum on mixture of (a), (b) and a vegetable oil neutralized with alkali and alkyl- 
olamine. 


U.S.P. 2,565,403 (27.4.48; 21.8.51). L. W. Sproule and T. W. Dixon, assrs to 
Standard Oil Development Co. Textile oil consisting of 76 to 94°4 wt-% mineral oil 
of vise 50 to 200 8.U.8/100° F, 5 to 20 wt-% Na sulphonate of mol. wt. 380 to 480, 0°5 
to 2°5 wt-% polyoxyalkylene derivative of sorbitan mono-oleate and 0:1 to 1-5 wt-% 
sorbitan mono-oleate. 


U.S.P. 2,566,241 (27.5.48; 28.8.51). J. M. Musselman, assr to Standard Oil Co. 
(Ohio). To inhibit deterioration of oils, a mixture of a simultaneous reaction product 
at 225° to 500° F of 5 to 60 wt-% P sulphide and 95 to 40% of a mixture of 1 part by 
wt of an organic compound containing -OH, -CO, -COOH, or ether radical, of b.p. 
+ 225° F, with 1 to 10 part by wt of a polyolefin. 


U.S.P. 2,566,289 (13.7.48; 28.8.51). R. G. Mastin, assr to Cities Service Oil Co. 
Steam turbine lubricant comprising mineral lub oil and p-methoxy benzyl-m-toluidine 
as antioxidant. 


U.S.P. 2,563,606 (24.7.47; 7.8.51). C. N. Kimberlin and A. B. Small, assrs to 
Standard Oil Development Co. A grease resistant to solvent action of low-b.p. 
hydrocarbons consists of an inorganic hydrogel, the water of which has been replaced 
by glycerol or a monomeric or polymeric ethylene or propylene glycol. 


U.S.P. 2,564,561 (20.5.44; 14.8.51). E. 8S. Carmichael and E. L. Armstrong, 
assrs to Socony-Vacuum Oil Co. A barium-soap grease stable at > 200° F containing 
a barium salt of a monobasic fatty acid of > (C, as stabilizer. 


U.S.P. 2,568,583 (18.6.49; 18.9.51). E. F. Graves, assr to Dow Chemical Co. 
Dispersed impurities in used lub oil are made to aggregate by adding a minor amount 
of an N-phenylalkylolamine. 


U.S.P. 2,569,429 (28.9.50; 25.9.51). T. F. Rutledge, F. M. Seger, A. N. Sachanen, 
and W. E. Garwood, assrs to Socony-Vacuum Oil Co. Synthetic lubricant 
having good colour, low C residue, and inhibitor response with the reaction product 
of pinene and P,S,, is obtained by extracting a Fischer-Tropsch process derived 
olefinic charge stock of boiling range about 150° to 600° F with a saturated solution 
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of an alkali-metal salt of an aromatic hydroxy compound which may contain up to 
three nuclear C_, alkyl substituents, the raffinate layer forming the lubricant. 


U.S.P. 2,569,122 (22.12.47; 25.9.51). D. E. Adelson, assr to Shell Development Co. 
Mineral lub oil containing an E.P. additive obtained by first reacting a C ~,, unsaturated 
cyclic ketone or a C<, aliphatic mono-olefin with a polychlorinated C,_, hydrocarbon 
or a polychlorinated C., fatty acid in the presence of a peroxide catalyst and then 
saturating the heated reaction product with H,S + NH,HS. 


U.S.P. 2,566,397-8 (7.6.47; 4.9.51). J. D. Bartleson and H. P. Lankelma, assrs 
to Standard Oil Co. Lub oil containing as anti-oxidant an oil-dispersible reaction 
product of P,S,, ‘‘ reduced motor polymer’ and (a) ethyl mercaptan or (6) ethyl 
alcohol. 


U.S.P. 2,566,611 (3.12.49; 4.9.51). H. D. Hartough, assr to Socony-Vacuum Oil 
Co, Lub oil containing as an anti-oxidant an alkyl thieny! ketimine. 


U.S.P. 2,566,793 (U.K. 18.10.48; 4.9.51). R. G. Davies and R. W. Noad, asars 
to Shell Development Co. Lub grease containing a mixture of lithium and sodium 
hydroxy stearates and lithium stearate, the ratio of Li soaps : Na soaps being 94 : 6 and 
total hydroxy! content 3°6%. 


Ger.P. 821,684, 4.10.51. (W. Oettinger and O. Géhre.) Bad. Anilin- & Soda- 
Fabr. Process for conversion of crude oils or crude oil residues. 


Ger.P. 821,819, 11.10.51. (H. Nonnenmacher and W. Oettinger.) Bad. Anilin- 
& Soda-Fabr. Process for the removal of ash from crude oils. 


Ger.P, 821,988, 11.10.51. (G. Free and O. Géhre.) Bad. Anilin- & Seda Fabr. 
Procedure for production of oils of medium-boiling range from crude oils and crude 
oil residues. Brennstoff-Chem., 1951, 32, 21-2. 


F.P. 982,419, 11.6.51. KR. Godet. Process for the manufacture of oils, usable 
notably as lubricating oils, by synthesis starting from naphthalene. Brennstoff- 
Chem., 1951, 21-2. T. 


Bitumen, Asphalt, and Tar 


578. Rubberized asphalt surfaces; second report from Singapore. Hds and Rd Constr, 
June 1951, 29, 165.—A previous report stated that samples of a rubberized asphalt 
road laid in 1950 would be lifted during the ensuing twelve months in order to carry 
out tests to ascertain whether any changes had taken place in the asphalt mixtures 
after laying on the road. Samples were taken up at periods of ten days, four months, 
seven months, and twelve months respectively after laying and were subjected to 
the same series of tests, stability, sp. gr., and water absorption, as were carried out 
at the time of laying. Results are presented in detail in tabular form. It was found 
that whilst mixtures prepared by adding the rubber powder direct to the hot bitumen 
and hot aggregate respectively were still deficient in stability, those prepared by heating 
the rubber powder with the bitumen for 3 hr at 330° F before adding to the aggregate 
and those containing rubber in the form of latex acquired satisfactory stability. 
The rubberized asphalt mixtures were all found to present a non-skid surface. - 
J.G. 


579. Actual problems in road construction, especially concerning town streets, with 
consideration of inspections abroad. (Berlin mtg of research association for road 
affairs.) J. Oberbach. Bitumen, Teere, Asphalte, Peche, 1951, 9 (2), 195-9.— 
Germany's vast post-war road-construction and repair programme is complicated by the 
increased axle loads of vehicles and shortage of funds and materials. This applies 
particularly to towns where traffic is heavy and types of surfacing are numerous. 
Current practice. in countries more economically stable is compared. Concrete 
surfacings are satisfactory for light traffic ; in heavy traffic the joints cause cracking. 
Adjustment of the relation of the foundation and surfacing in repair work to meet 
present requirements is a serious problem. Satisfactory load distribution and strength 
are obtained for heavy traflic with a stone-chip foundation, laid on a gravel bed 
impregnated with bituminous binder, and consolidated with an oscillatory com- 
pressor. A lean cement concrete foundation which does not induce crack formation 
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is used largely. Poured asphalt with stone chips to obtain the required roughness is 
preferred for surfacings. For residential districts bombing debris provides a suitable 
foundation for hard stone and bituminous binder surfacings. Concrete surfacing is 
satisfactory for country roads. R. T. 


consideration of inspections abroad. (Berlin mig of research association for road affairs ) 
J. Oberbach. Bitumen, Teere, Asphlate, Peche, 1951, 9 (2), 225-9.—Correct roughness 
of road surfacings is obtained by laying a chip carpet or coarse cement and filling the 
cavities with tar slurry, which gives a mat surface. The slurry is also useful for 
neutralizing paving which has worn smooth or for filling gaps to preserve the edges of 
paving-stones. This is important in Western Germany with its numerous basalt 
slab roads. A satisfactory surface ean be obtained by splintering the surface of smooth 
basalt slabs with a descaling blowpipe. The problems of the laying of tramlines and 
of the importance of asphalt and tar binders are discussed. R. T. 


581. So-called improvements in road surfacings. A. Woerner. Bitumen, Teere, 
Asphalte, Peche, 1951, 8 (2), 200-4 -A review of the uses of bituminous materials 
from ca 2000 B.c. to the present time, especially for road surfacings. Progressive 
improvements and applications are discussed with references to the relevant literature. 
R. T. 


582. The application of brown coal tar products in the roofing composition industry 
and in road construction. Anon. Bitumen, Teere, Asphalte, Peche, 1951, 9 (2), 
239-44.—The production and properties of brown-coal tars and pitches are described. 
An examination of the properties of dist brown-coal tar pitch and of brown-ecoal tar 
cleavage pitch in comparison with blown Mexico bitumen, Mexican high-vac bitumen, 
and propane bitumen was carried out. Of the two brown-coal tar pitches examined, 
only the brown-coal tar cleavage pitch is serviceable. When direct illumination is 
prevented as in the case of buried structures, it will be sufficiently durable. It has 
proved satisfactory for years as a roofing composition coating mass well-screened from 
the light by a dense rolled-in mineral spraying. R. T. 


583. Viscosity and temperature sensitivity of French road tars and cut-back bitumens 
in graphic representation. (After publication by M. Duriez in No. 229 Rev. gin Routés 
et Aerodromes.) H. Raudenbusch. Bitumen, Teere, Asphlate, Peche, 1951, 9 (2), 
230-3.—The purpose of this investigation is to give the road engineer reference 
points for the vise of different types of binders both in the region of working temps 
and of ambient temps. An idea of the temp sensitivity of the binder is given; this 
is important both for heating for spraying, and for its behaviour after use. The temp 
sensitivity is to be observed not as a valuation but as a material property, which may 
in one case be beneficial, in another case can influence the conditions and time of 
working. A practical application of the diagrams is explained. oe 


584. Patents. U.S.P. 2,569,399 (7.8.43; 25.9.51). F. B. Burns and M. 8. Larrison, 
assrs to United States Gypsum Co. Weather- and fire-resistant bituminous coating 
composition for application to a felt-base roofing sheet comprising a bituminous 
thermoplastic material in which is dispersed an intumescible material (coking coal or 
unexfoliated vermiculite) to reduce flowability when exposed to flame conditions. 

U.S.P. 2,566,602 (3.9.47; 4.9.51). M. de Simo, assr to Great Lakes Carbon Corp. 
Explosive composition comprising a solid inorganic oxidant intimately mixed with a 
sulphohydrocarbon obtained by heating pitch, asphalt, or petroleum residue with 
sulphur. BP. 

Ger.P. 814,600, 2.8.51. (W. Simon.) Bad. Anilin- & Soda-Fabr. Procedure for 
improving bitumen emulsions. 

Ger.P. 820,137, 20.9.51. (H. Franck.) Ges. f. Teerverwertung. Procedure for 
desulphurization of relatively low-boiling tar hydrocarbons. 

Ger.P. 818,356, 6.9.51. C. D. Patents Ltd. Method for processing bituminous 
materials, especially tars and pitches. 
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Ger.P. 818,357, 6.9.51. Kurt-Krafft, Witten-Annen. Procedure for obtaining 


montan-wax from bituminous substances. 


Ger.P. 818,358, 6.9.51. Kurt-Krafft, Witten-Annen. Procedure for the con- 
tinuous extraction of bituminous substance. Brennstoff-Chem., 1951, 32, 19-20 


F.P. 981,540, 28.5.51. A. Savornin. Process and apparatus for separating the 
bitumen from bituminous sandstones and sands. Brennstoff-Chem., 1951, 32, 21-2. 


Special Hydrocarbon Products 


585. Liquid methane. Anon. J. Inst. Fuel, 1951, 24 214.—Summaries of two 
papers are given, one entitled: ‘* Methane as a fuel,” by Sir A. Egerton, presented 
to the Industrial Fuel Economy Group on November 7, 1950, and the other “* The use 
of stored methane to meet peak loads at gasworks,’ by G. G. Haselden and M. W. 
Reis, presented to a joint meeting of the Institute of Gas Engineers and the low- 
temperature group of the Physical Society on April 11, 1951. 

The former paper reviews the development of the use of methane as a motor fuel. 
The possibilities of utilizing methane for this purpose are dependent upon its avail- 
ability. Sources of methane are; natural gas, coal-mines, sewage, vegetable debris, 
and coke-oven gas. The Italians have used compressed methane for some means of 
road and rail transport. It has been suggested that methane-bearing air could be 
utilized as a gas-turbine fuel. Methane produced from sewage works is sometimes 
used to provide the power for the pumps, the surplus being compressed into cyls for 
motor transport. The use of coke-oven gas for the production of liquid methane could 
only be justified in special circumstances. A brief résumé of the discussion that ensued 
is included. 

The second paper discusses processes for separating a portion of the methane 
from coal gas during low-load periods, liquefying and storing it, then using it in com- 
bination with producer gas or blue water gas to meet demands in peak periods. Safety 
provisions are also considered, and the advantages of liquid methane storage enumer- 
ated. 


586. Crystal types of pure hydrocarbons in the paraffin wax range. E. W. Clarke. 
Industr, Engng Chem., 1951, 48 (11), 2526-35.—A report is given of studies carried 
out to secure data applicable to wax processing, and to ascertain why the wax crystals 
may be in the form of needles, plates, or malcrystalline masses. Twenty-nine pure 
paraffinic, naphthenic, and aromatic hydrocarbons were used, all having a mol. wt. 
in the paraffin-wax range. The results indicated that waxes which are predominantly 
naphthenic, or branched-chained paraffinic, may be crystallized in any of the three 
forms by controlling temp and rate of crystallization. Predominantly n-paraffinic 
waxes can be crystallized as plates or malcrystalline masses by controlling the above 
variables, or as needles by adding small amounts of petroleum resins. E. J.C. 


587. Insulating oils in electrical practice. F. Skala. Osterreichische Z. Elektrizitat- 
wirtsch, 1951, 4, 206-18.—-Austrian requirement of insulating oil for 1951, 
exclusive of first filling of new equipment, is 460 tons (approx 4% of total 
in use). Functions of insulating oil in various types of electrical equipment 
are described. Details of draft Austrian specification are given, this also includes 
requirements for oil in use as distinct from new oil. Specification mainly follows 
latest German draft (cf. Abs. No. 2416—1951) except for ageing test, for which 
tar test (Kissling, 70 hr, 120° C, O,) is prescribed with addition of sap. val. (max 
0°25) at conclusion of test as well as tar No. (max 0°19); the importance of the 
requirement concerning the appearance of the oil after test is stressed. Extension 
of the test period for multiples of 70 hr (up to 350 hr) as a method of differentiating 
between oils, particularly inhibited and non-inhibited, is recommended and also as a 
method of detecting over-refined oils which have been masked by the addition of 
inhibitors (Austrian spec requires from the supplier a statement concerning the 
inhibitor content of insulating oils) and regenerated oils which have lost the natural 
inhibitors present in adequately refined oils. Such extended tests are also stated to 
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give better correlation between laboratory results and practice. Ageing tests in use 
in the U.S.A., the U.K., Germany, Switzerland, Sweden, and Italy are summarized. 
Author opposes the Baader test (cf. Abs. No. 2387—-1951) as being insufficiently 
selective and not differentiating between adequately and over-refined oils and re- 
generated oils. Electrical and chemical properties generally desirable in insulating 
oils are discussed ; the suggestion is made that the addition to recovered oils of natural 
inhibitors (resins) extracted from pet would be of advantage. Regeneration and 
maintenance of insulating oils is briefly discussed; oil should be discarded when 
sludge is present or when the sap. val. exceeds 3-0. VeB 


588. Ageing tendencies of mixtures of fresh insulating oils. F. Skala. Llektro- 
technik u. Maschinenbau, 1951, 68, 313-17.—-Tests were made with eleven oils (d,. 0°867 
to 0°892, vise 20° C 31-2 to 35-1 cs, Cu sap. val. (Baader) 0-09 to 0°30, tar No. 0°02 to 
0-21, tar sap. val. 0°03 to 0°50) of which five failed current Austrian spec (tar No. 
0-10 max, tar sap. val. 0°25 max). In all cases mixtures of pass and fail oils passed, 
even when pass-oil component was as little as 10%, similar results were obtained 
when ageing procedure was extended from normal 70-hr duration up to periods of 
280 hr. Results of tests on mixture are better than those cale by simple additive 
rule, and in some cases better than either component, and are ascribed to inhibiting 
influence of pet resins present in adequately refined oils. Addition of fresh oil to used 
oil is considered safe if latter has no pet-ether-insol constituents and an acid val 
+0°8. Despite favourable results reported on mixing of these poor and good oils, a 
warning is given against generalization of these findings, as in many cases oxidn 
behaviour of such mixtures could be predominantly influenced by characteristics 
of the poor component. Vs 


589. Patents. U.S.P. 2,563,074 (25.7.47; 7.8.51). L. Schmerling, assr to Universal 
Oil Products Co. Spirohydrocarbons are produced by condensing an alkali-metal 
cycloalkadiene containing CH, attac aned to two double-bonded carbon atoms and a 


dihaloalkene of the formula XRR‘C- (¢ ‘CR where R, R’, R’”’, and R’” = H, 


alkyl; X = halogen, n = integer of 1 i. 5, and (i is attached to H or alkyl. 


U.S.P. 2,564,405 (17.4.48; 14.8.51). R. C. Morris, A. V. Snider, assrs to Shell 
Development Co. 2-Methylpentadiene-1 : 3 is separated from the 4-methyl isomer 
by reaction with a compound R’,C = CR‘'CHO, where R = C,_, alkyl, R’ = H, or 
C,_, alkyl. ¥. 


590. Patents. Ger.P. 818,939, 6.9.51. (8S. F. Birch and C. B. Collis.) Process for 
obtaining cyclohexane from olefin-free hydrocarbon mixtures. Brennstoff-Chem., 
1951, 32, 19-20. 


Ger.P. 822,842, 18.10.51. (H.R. Leech and R.le Grice Burnett.) ICI Ltd. Method 
for the production of organic fluorine compounds, 


Ger.P. 821,206, 4.10.51. H. Schoenemann, Heidelberg, and K. Rinn, Darmstadt. 
Method for production of butadiene. 


Ger.P. 821,938, 11.10.51. (G. Free and A. Guillemin.) Bad. Anilin- & Soda- 
Fabrik. Procedure for the production of ethylene and ethane, in addition to aromatic 
hydrocarbons from aliphatic hydrocarbons. Brennstoff-Chem., 1951, 32, 21-2 

R. T. 


Derived Chemical Products 


591. Fertilizer from petroleum. G. W. McCullough, C. W. Perry, and R. 8. Ogilvie. 
Petrol. Process., 1951, 6 (4), 380-7. Houston regional mtng, Amer. Chem. Soc., Mar. 
1950.)—Data are presented on U.S. fertilizer consumption and the major U.S. plants 
producing synthetic ammonia and their outputs. Special reference is made to the 
fertilizer-producing programme and capacity of the Phillips Chemical Co., including 
the geographical location of plants and facilities. The intermediate-pressure plant 
operated by Phillips Co. for the production of synthetic ammonia, using natural gas 
as a source of hydrogen, is described with a flow diagram. Brief descriptions with flow 
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diagrams are also given of the processes employed by Phillips Co. for the production 
of nitric acid from ammonia, and the production of ammonium nitrate and sulphate. 
A new Phillips nitrate plant will employ the “ prilling ’’ process. Brief mention is 
made of the importance of sulphur recovery from petroleum and the manufacture and 
use of urea as a fertilizer. D. W. F. 


502. Patents. U.S.P. 2,563,087 (28.6.46; 7.8.51). J. A. Vesely, assr to Universal 
Oil Products Co. Thiophene is separated from mixtures with benzene and toluene by 
selective alkylation with an olefin in presence of phosphoric acid at 10° to 30° C. 

U.S.P. 2,564,130 (24.7.48; 14.8.51). R. C. Schreyer, assr to E.I. du Pont de 
Nemours and Co. Preparation of butanols by reacting propylene, butyl formate, 
water, CO and H, at 225° to 300° C under superatmospheric pressure with a cobalt 
catalyst, the presence of butyl formate suppressing its formation in the reaction. 

U.S.P. 2,564,200 (28.5.49; 14.8.51). H. Grekel, assr to Stanolind Oil and Gas Co. 
Azeotropic distillation of 1-propanol and 1-butanol from methyl n-butylketone. 

U.8.P. 2,565,087 (30.10.47; 21.8.51). F. Porter and J. N. Cosby, assrs to Allied 
Chemical & Dye Corp. Preparation of cyclohexanol or methyl! cyclohexanol by oxida- 
tion of the corresponding hydrocarbons in presence of 10 to 30 wt-%, water. 

U.S.P. 2,565,215 (25.4.47; 21.8.51). H. O. Folkins and E. L. Miller, assrs to Pure 
Oil Co. Preparation of CS, by contacting hydrocarbon gas rich in methane and 8 
with a catalyst consisting of 2 to 10 wt-% silica on alumina at 575° to 700° C. 

U.S.P. 2,565,493 (15.11.47; 28.8.51). R. H. Gardner, assr to Sinclair Refining 
Co. Preparation of sulphurized hydrocarbons by reacting a paraffin containing a 
tertiary C atom with a sulphur chloride in presence of AICI,. 

U.S.P. 2,565,986 (24.11.45; 28.8.51). J. F. Olin, assr to Sharples Chemicals Inc. 
Surface-active compounds prepared by condensing a C, ., tertiary alkyl mercaptan 
having a polyolefinic structure with molar excess of ethylene oxide. 


U.S.P. 2,666,052 (28.6.44; 28.8.51). W.S: Beanblossom, assr to U.S.A. as repre- 
sented by U.S. Atomic Energy Commission. Photochlorination of heptane in liquid 


phase with Cl, + HCl at 25° to 30° C for 24 hr, then with undiluted Cl, for 180 hr, at 
temp rising to 129° C. (No. 2,566,065 relates to two-stage photochlorination of the 
alkyl substituent of alkyl mononuclear aryl hydrocarbons with Cl,, first at 25° to 129° C, 
then up to 170° C.) 


B.P. 656,112 (16.11.48; 15.8.51). Distillers Co. Ltd., E. G. E. Hawkins, and F. E. 
Salt. Tertiary alcohols are produced by reacting a compound containing a hydro- 
peroxide group attached to a tertiary C atom, e.g., isopropyl benzene hydroperoxide, 
with an amine at elevated temp. 


B.P. 655,459 (27.1.48; 25.7.51). N.V. de Bataafsche Petroleum Mij, and M. 
Buis. Olefin sulphation process in which olefins and sulphuric acid are separately 
and continuously fed tangentially into a common mixing nozzle or tube from which 
they are tangentially discharged into a cooled annular reaction chamber and reaction 
product finally treated with alkali. 


B.P. 656,319 (3.1.49; 22.8.51). Vulean Chemical Co. Ltd., D. W. Milner, and E. C. 
Holdsworth. Aromatic sulphonic acids are neutralized in liq SO, by addition of 
salts of weaker acids, ¢.g., sulphites, sulphates, halides, carbonates, acetates. 


U.S.P. 2,568,121 (18.3.48; 18.9.51). H. O. Folkins, C. A. Porter, E. Miller, and H. 
Hennig, assrs to Pure Oil Co. Production of CS, by heating a mixture of natural gas 
and S vapour to a temp sufficiently high to give the desired reaction temp under 
adiabatic reaction conditions, and contacting the mixture with a natural or synthetic 
silica and /or alumina catalyst at 1075° to 1175” F. ; 

U.S.P. 2,567,254 (17.8.46; 11.7.51). J. W. Teter, assr to Sinclair Refining Co. 
Aliphatic nitriles and pyridines are prepared by contacting a mixture of 1 mol butadiene 
and 5 mol ammonia at 500° to 700° F/>500 p.s.i. with a reduced Co or Ni oxide as 
catalyst. 

U.S.P. 2,567,621 (23.5,.50; 11.9.51). M. J. Skeeters and W. J. Esselstyn, assrs to 
Diamond Alkali Co. Stabilizing tetrachloroethylene with a compound of the formula 
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RR’‘XCNO,, wherein R = H, Me, Et; R’ = H, Me and is H when R = Et; X = H, 
Cl and is H when R and R’ = H. 

U.S.P. 2,567,569 (19.12.44; 11.9.51). E.T. McBee and R. M. Robb, assrs to Purdue 
Research Foundation. Production of perfluoroparaftins by reacting alkanes or alkenes 
with PbF, at >50° C but below decomp temp of organic reactant. 


U.S.P. 2,567,759 (17.3.45; 11.9.51). A. F. Benning, assr to U.S.A. as represented 
by the U.S. Atomic Energy Commission. Highly fluorinated high-mol compounds are 
produced by contacting a mixture of a vaporized high-boiling hydrocarbon oil and a 
larger vol of HF with CoF,, AgF,, or MnF, at 150° to 400° C, 

U.S.P. 2,568,660 (16.7.42; 18.9.51). R. Rosen, assr to U.S.A. (Atomic Energy 
Commission). Process for completely fluorinating a hydrocarbon using a fluidized 
CoF, catalyst. 

B.P. 657,598 (19.7.46; 19.9.51). Anglo-Iranian Oil Co. Ltd., D. A. Howes, and 
E. McNeil. Production of surface-active agents by reacting a shale-oil fraction boiling 
150° to 350° C, free of nitrogen bases and phenolic bodies, with sulphuric acid (2:8 to 
18 vol of <90 wt-% cone per 100 vol feed) at below 20° C, separating the product into 
an acid layer and an oil layer and neutralizing the latter with sodium carbonate. 

U.S.P. 2,568,736 (1.5.46; 25.9.51). W. H. Kirkpatrick and D. L. Wilson, assrs to 
Visco Products Co. Products (a) obtained by heating polymerizable diolefin polymers, 
boiling 145° to 700° F, at 80° to 150° C with sufficient alkylated polycyclic sulphonic 
acid to render the polymers water-wettable, and salts, esters, and amine condensation 
products thereof. The sulphonic acid reactant may be partially neutralized with an 
amine, and the product neutralized. In 2,568,737 a solution of an oil-soluble amine 
salt of (a) in a hydrophobic solvent is used to remove water from surfaces. V. P. P. 


Ger.P. 819,994, 20.9.51. (J. Altpeter.) LIAS Olschiefer-Forschungsgesellschaft. 
Procedure for obtaining clear and mildly odorous sulphonation products from car- 
bonization oil. 

Ger.P. 820,139, 20.9.51.  W. Greve, Edemissen (Kr. Peine). Method for production 
of ammonium compounds from sulphonated petroleum containing sulphur. 


Ger.P. 818,946, 6.9.51. (G. Altpeter and K. Kremer-Pilch.) LIAS Olschiefer- 
Forschungs-G.m.b.H. Method for production of oxidation products of extracts from 
hydrocarbon mixtures. Brennstoff-Chem., 1951, 32, 19-20. R, T. 


Coal, Shale, and Peat 


593. Derivatives from the low temperature carbonization of coal—I. Anon. I/ndustr. 
Chem., 1951, 27, 497-501.—Crude coal oil separated from gas evolved during low- 
temp carbonization was originally treated in pot stills, but this resulted in cracking 
and loss of valuable products. By adoption of continuous fractionation instead of 
pot stills, in plant of British Diesel Oil & Petrol Co. Ltd., at Bolsover, yield of middle 
oil was increased from 16 to 38%. Tar acids are extracted from light and middle oils 
by caustic soda, and excess oil steam-distilled from the cresylate. Crude cresylic 
acid is recovered from this oil-free cresylate by carbonation, recently under pressure 
instead of at atm pressure as previously. Separation of cresylic acid from the sodium 
carbonate formed is better under pressure, reducing quantity of sulphuric acid required 
for final acidification. In the middle of 1950 shell stills for distilling the purified tar 
acids were replaced by five-column continuous fractionating plant, in which heat is 
supplied by circulating hot oil. Overhead products from these columns are 80% 
phenol, 80% o-cresol, 40 to 42%, m-cresol, xylenols, and high-boiling taracids. Further 
purification is carried out in a supplementary batch still, to give pure products. 
A. 


594. The mixing of coal with liquids. R.A. A. Taylor. Fluid Handling, Aug. 1951 
(19), 215-18. (Conference, Inst. Chem. Engrs, London, July 1951.)—The pumping, 
blending, and grinding of coal with oils for combustion briquetting, carbonization 
hydrogenation, and de-dusting is summarized in this abstract. Research into fine 
and colloidal pastes is outlined. D. H. 

I 


+ $ a . 
A 
& 
| 
| 


LISA ABSTRACTS 


595. Patents. Ger.P. 820,434, 20.9.51. (FE. Kuhl.) Saarl. Brennost-Tech. G.m.b.H. 
Procedure and installation for the coking of weak-coking coals. Brennstoff-Chem., 
1951, 32, 19-20. 


Ger.P. 823,441, 25.10.51. (E. Kiihl and R. Sehrt.) Brennstoff-Tech. G.m.b.H. 
Process and plant for coke production. 


F.P. 978,522, 16.4.51. Comp. Centr. Ind. Improvements applied to processes 
and appliances for the drying of peat and similar substances. Brennstoff-Chem., 
1951, 32, 21-2. 


Miscellaneous Products 
596. Ethylene petrochemicals. W.E. Kuhn and J. W. Hutcheson. Petrol. Process., 


1951, 6 (11), 1236-43.--Information is given on the past, present, and estimated 
future production of ethyl benzene, ethyl chloride, ethylene dichloride, ethylene 
dibromide, and poly-ethylene in the U.S. The major uses of these chemicals are 
given. Certain data are included on investment requirements, product costs, utility 
requirements, etc., largely with a view to emphasizing the need for caution in develop- 
ing the petrochemical industry. E. J.C. 


597. Effect of metallic ions on germicidal activity of quaternary ammonium germicide. 
W. 8. Meuller and D. B. Seeley. Soap Sanitary Chem., Nov. 1951, 27 (11), 131.— 
The effect of the constituents of potable water on the germicidal efficiency of quatern- 
aries has been examined using alkyl dimethyl benzyl ammonium chloride at 200 
p-p-m. for tests with metal salts, with Escherichia coli (inactivated by sodium naphur- 
ide) as the organism with various added salts. Variation of germicide was tested over 
a range of pH values, it being found that decrease of pH gave an increase of min 
germicide from 20 p.p.m, at pH 10 to 100 p.p.m. at pH3. The metallic salts (mostly 
as chlorides with some sulphates and nitrates) were grouped as mono-, di-, and tri- 
valent salts. Increase of valency gave an increase of the interfering power of the 
cation, the relative power for the valencies being 1: 100; 10,000. The order of 
decreasing interference found was aluminium, ferric, copper, zinc, nickel, manganese, 
barium, ferrous, magnesium, calcium, and the monovalent cations. mM. WG. 


598. Reduction of static electrification by means of inhibiting compounds. G. W. 
Graham. Nature, 1951, 168, 871.—-Measurements were made of the electrostatic 
charge generated when nylon yarn was mechanically rubbed against a brass rod. 
When the charge in volts was plotted against the % amount of liquid on the nylon 
two types of curve were obtained. (a) With some liquids smooth curves were obtained 
in which the charge, at first large and —ve, increased to zero as the amount of liquid 
was increased; liquids having high dielectric constants were the more effective at 
low concentrations. (b) Surface-active compounds followed the same general trend 
as liquids in (a), but exhibited a periodicity, often with charge reversal. 

These results can be explained if the surface-active compounds are attached to the 
nylon as a series of molecular layers with the dipoles orientated alternately in direction. 
Electrical charge is eliminated when the total film thickness allows the outer layer 
to behave as an isotropic liquid. On the basis of these experiments a mechanism for 
the generation of static electricity is suggested. H. C. E. 


599. Wax emulsion formulation by HLB. Kk. W. Behrens and W. C. Griffin. Soap 
Sanitary Chem., Nov. 1951, 27 (11), 128.—The term HLB refers to hydrophile- 
lipophile balance. This index is empirical and involves, for either an emulsifier or a 
wax, the determination of its type (oil-soluble, water-soluble, or intermediate in type) 
in a number of emulsion formulations. With such values listed, various types of 
emulsions, such as oil-in-water, water-in-oil, or solubilization, can be formulated with 
much less trouble than the usual trial-and-error methods. N. W. G. 


600. Toxicity to house flies of the TDE ethyl analogue and heptachlor. N. Mitlin, 
R. H. Nelson, and W. A. Gersdorff. Soap Sanitary Chem, Nov. 1951, 27 (11), 
139.—Tests against house flies are reported for two new chlorinated hydrocarbons— 
ethyl analogue of TDE (known as Q-137) and heptachlor 70-30 (containing 70% 
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heptachlor and an unidentified isomer of chlordane)—in comparison with D.D.T., 
pure heptachlor, and pyrethrins. It was found that pure heptachlor was twenty-six 
times as toxic as the pyrethrins, and heptachlor 70-30 about half the pure compound. 
The new product is thus an effective insecticide in the group of chlorinated hydro- 
carbons. On this same scale, D.D.T. was seven times as toxic as the pyrethrins and 
the ethyl analogue of TDE about one-fifth of the toxicity of D.D.T. N. W. G. 


601. Some observations on wetting and dispersion with particular reference to titanium 
dioxide. A. Bowman. J. Oil & Colour Chem. Assoc., 1951, 34, 412.—Current paint 
terminology is criticized particularly with reference to the use of the term ‘* wetting.” 
The author suggests that it would be more satisfactory to consider a paint as a suspen- 
soid colloid system and describe it in terms of classical colloid terminology. The 
conditions for stable dispersion of titanium dioxide in aqueous systems are theoretically 
deduced and correlated with experimental observations. A possible extension of the 
treatment from aqueous to non-aqueous systems is suggested, and methods of experi- 
mental verification and results obtained are discussed. There are twenty-eight 
literature references. A discussion is appended. D. K. 


602. Liquid soap: consumer view. H. G. Harding. Soap Sanitary Chem., 
Nov. 1951, 27 (11), 49.—-The requirements are considered of liquid soaps for food 
industries, particularly dairy plants, six required characteristics being discussed. 

(a) Effective in removing soil from the skin (this is usually easy for food industries, 
but additives to prevent hard water scums are essential). (b) Effective in reducing 
the bacterial population of the skin. (Soaps alone remove bacteria mechanically. 
A limited amount—depending on cost—of a germicide is usually added.) (c) Harm- 
less to the user. (This is never universal because of allergies.) (d) Harmless to dis- 
pensers and wash-room fixtures. (Deposits from hard waters are the first cause of 
blockages. Corrosion can be due to either the type of metal or constituents of the 
cleaner.) (¢) Pleasing in appearance and odour. (f) Economical in use. 

N. W. G. 


603. Shave preparations. Pt II. Brushless products. M. A. Lesser. Soap Sani- 


tary Chem., Nov. 1951, 27 (11), 38.-The second part of this article deals with brushless 
shaving creams, which consist essentially of a vanishing cream containing lubricating 
agents and emollients. The main special requirement is that the product should have 
a consistency suitable for easy application to the face without being too soft and giving 
dripping from the razor. In addition, it should soften the beard, be kind to the skin, 
and give easy rinsing. Shelf life, odour, and packaging will be required as for other 
pre-emulsified products. The U.S. specifications require-—-water 70%, free fatty 
acids calculated as stearic acid 15% minimum and alkali free. In manufacture the 
fatty material is usually stearic acid or glycerol monostearate with oil, such as coconut 
oil, added. The alkali is potash or triethanolamine, and most formule contain white 
mineral oil with softening agents such as glycerine and mucilages. Article contains a 
range of commercial formule and also discusses in brief the new packages, using 
‘* Freons ” as a propellent for a prepared cream. N. W. G. 


604. Spectrophotometric evaluation of pyrethrum. A. J. Shukis, D. Cristi, and H. 
Wachs. Soap Sanitary Chem., Nov. 1951, 27 (11), 124.—The present methods of pyre- 
thrum analysis—Seil and mercury reduction methods—are time consuming, unsuitable 
for simultaneous determination of a large number of samples, and of poor reproduci- 
bility. This paper suggests a technique for the application of ultra-violet-absorption 
methods to the determination of total pyrethrins. The material (sufficient to contain 
20 to 40 mg pyrethrins) is extracted in a Soxhlet with 20° to 40° C pet ether, filtered into 
100-ml volumetric flask and made up to vol, 2-0 ml aliquot is taken, evaporated, and 
dissolved in anhydrous alcohol and made to vol at 100 ml. The solution is tested for 
optical density at 227 my, using anhydrous alcohol as a correcting blank. 
N. W. G. 


605. Patents. U.S.P. 2,563,285 (9.9.48; 7.8.51). F. L. Shea and L. H. Juel, assrs 
to Great Lakes Carbon Corp. Manufacture of C electrodes by impregnating coke 
particles of >50 mesh with a hydrocarbon (m.p. <s0° C, b.p. 280° to 360° C/15 mm 
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Hg), mixing with eoke flour and a pitch binder of higher m.p., moulding the mixture 
and baking. 


U.S.P. 2,563,856-7 (12.10.45; 14.7.51). E. P. McGinn, assr to Nopco Chemical 
Co. Defoaming agent for pulp and paper stock comprising an aqueous emulsion 
made up of 10 to 20 parts by wt mineral wax, 4 to 7 parts by wt of (a) Na or K ricin- 
oleate or (b) Na or K soaps of C,,_.. fatty acids, 5 to 20 parts by wt mono-ester of a 
polyhydric alcohol and a C,¢ 9. fatty acid, and water. 


U.S.P. 2,564,735 (14.10.44; 21.8.51). A. J. Stockwell, assr to Minnesota Mining 
and Manufacwuring Co. A non-skid plastic trowel-on coating composition comprising 
a uniform mixture of.a granular anti-slip material and a dispersion of a soft, rubber 
polyalkylene polysulphide polymer in a solution of nitrocellulose. 


U.S.P. 2,564,504 (27.6.50; 14.8.51). G. A. Rieke. Burning gasoline containing 
0°05 to 2°0 wt-% of a di-, tri-, tetra-, or poly-phenyl, or mixtures thereof. 


B.P. 656,089, (9.2.46; 8.8.51). C. M. Cawley, F. E. T. Kingman, and C. C. Noaks. 
Incendiary fuel comprising a hydrocarbon oil (petrol) in gel form ‘containing Mg, 
Sb,8,, Cu8, or FeS, in powder form. NaHCO, or anhydrous Na,SO, may be in- 
corporated to eliminate smoke formation. 


U.S.P. 2,566,623 (6.4.48; 4.9.51). D. H. Moreton, assr to Douglas Aircraft Co. 
Inc. Non-flammable hydraulic fluid for aircraft having good low-temp properties, 
an autogenous ignition temp >890° F, and pour point < — 40° F consisting of an organic 
phosphate having three hydrocarbon radicals, two being phenyl, cresyl, or xylyl 
radicals and one being a cresyl, xylyl, or C,_,) alkyl radical and 20 to 60 vol-% of a tri 
(Cy, branched chain) alkyl phosphate, a tri (C,, straight chain) alkyl phosphate, or 
tributoxyethyl phosphate. 


U.S.P. 2,566,501 (30.1.48; 4.9.51). C. E. Smith and T. H. Vaughn, assrs to Wyan- 
dotte Chemicals Corp. Detergent composition consisting essentially of 20 to 95 wt-% 
sodium alkyl (average C,,) benzene sulphonate, 5 to 80 wt-% sodium carboxymethyl 
cellulose and balance (}75%,) of sodium carbonate, modified soda, sodium meta- 
silicate, or reaction product of sodium carbonate and sodium silicate. 


U.S.P. 2,568,334 (15.6.46; 18.9.51). E. F. Hill, C. E. Smith, and T. H. Vaughn, 
assrs to Wyandotte Chemicals Corp. Preparation of a synthetic detergent com- 
position by mixing a | to 10 wt-% aqueous solution of sodium carboxymethy] cellulose 
with 2°5 to 100 parts by wt, solids basis, of sodium alkylbenzene sulphonate (the 
alkyl group being derived from a pet fraction boiling 150° to 300° C), heating to 90° C, 
and agitating and then drying to solid form. 


U.S.P. 2,566,298 (26.12.47; 4.9.51). «E. R. Irwin, assr to Standard Oil Co. Clean- 
ing composition containing in vol-%: alkali-metal soap of mahogany sulphonic acids 
of mol. wt. 400 to 410—15 to 28: alkali metal soap of mahogany sulphonic acids of 
mol, wt, 470—500—2 to 7; catalytic reformed naphtha bottoms boiling 400° to 
600° F—-12 to 20; monochlorobenzene 25 to 35; cresylic acid 10 to 20; isopropyl 
alcohol 3 to 7; naphthenic acid 3 to 10; water 3 to 6; monoethanolamine 0°25 to 
10. 


U.S.P. 2,569,383 (9.11.46; 25.9.51). C. F. Leyonmark and P. E. Hardy, assrs to 
Standard Oil Development Co. Production of light-coloured drying oils by copoly- 
merizing a mixture containing 70 to 50 wt-% propylene and 30 to 50 wt-% C,, con- 
jugated diolefin at 50° to 110° C/50 to 600 p.s.i. in presence of BF. 


U.S.P. 2,566,515 (18.9.47; 4.9.51). J. D. Danforth, assr to Universal Oil Products 
Co. Drying-oil composition produced by copolymerizing an amine containing +1 
alkeny! radical with an unsaturated fatty acid ester drying oil and/or an unsaturated 
hydrocarbon drying oil at 150° to 300° C. 


U.S.P. 2,566,339 (27.7.49; 4.9.51). L. G. Klinker, assr to Glidden Co. Non- 
setting joining-metal paste consisting of a major amount of a joining-metal powder 
dispersed in a synthetic polymeric heat—depolymerizable hydrocarbon-gel vehicle. 
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606. and its control. M. E. Parker. Oi! Gas J., 15.11.51, 50 (28), 161; 
29.11.51, 50 (30), 111.—Pt 36 of this series deals with corrosion testing for refinery 
components. Four methods are given, including direct measurement and observation, 
tests of specimens inserted in process streams, laboratory tests, and studies in situ. 
Pt 37 deals with estimation of corrosion rates by direct observation, and defines 
terms employed in describing degree of attack at a given location. It is recommended 
that a micrometer pit gauge should be used for measuring pitting. G. A. C, 


€07. Corrosion cut in T.C.C. gas plant. ©. A. Murray and M. A. Furth. Petrol. 
Process,, 8 (5), 504-6. (‘‘ Corrosion-prevention programme for a T.C.C. Unit gas 
Plant.” API Divn of Refining, Tusla, May 1, 1951.)}—Excessive corrosion in a T.C.C. 
plant is reported. It is associated with the presence of H,S, ammonia, and unidentified 
organic acids in solution in water, present in excessive amounts in the system. The 
results of a complete gas-plant survey are given, showing the concn of corrosives in 
water at different points in the plant. Reduced corrosion in tubular heat exchangers 
has been effected by removal of water at key points, mainly by water-entrainment 
separators and draw-off nipples. D. W. F. 


608. Construction materials vs hydrocarbon solvents. Anon. Chem. Engng, 1951, 
58 (6), 220-4; (7), 222-30. The resistance to corrosion by thirty petroleum derivatives 
from acetaldehyde and creosote to nitroparaffins and waxes are summarized for the 
following materials: aluminium alloys, carbon, plastic linings, silicones, tantalum, 
Hastelloy, lead, chlorimets, cements, glass, stainless steel, Worthite, iron and steel, 
and high-silicon irons. D. H. 


609. Construction materials vs phenol. Anon. Chem. Engng, 1951, 58 (8), 222. 
D.H 


610. Cathodic protection of refinery equipment. P. W. Sherwood. Ingenieur, 
9.11.51, 63 (45), M-13.—The rather short article explains briefly the electrolytic process 
of corrosion and the methods employed in providing anodie protection. A power 
consumption of 10 to 15 amps at 5 Vsis quoted as being necessary to protect a 50,000- 
bri tank, although the figure may vary widely with soil conditions. The use of highly 
electropositive metals such as zine or magnesium and their methods of field application 
are also considered. The degree of cathodic protection can be lowered to 2%, of its 
value for the bare metal by applying a form of artificial protective coating. R. R. 


611. Corrosion. N.G. Zelders. Ingenieur, 9.11.51, 68 (45), W-125.—Deals in three 
main sections with (a) the expression of degrees of corrosion ; (6) an explanation of the 
theory of corrosion ; (c) choice of materials and possibilities of combating the effects 
of corrosion. Diagrams and photographs are used to illustrate the article. R. R. 


612. Vinyl-resin coatings in petroleum refineries. ©.G. Munger. Mech. Engng, Nov. 
1951, 78 (11), 899-902.—Vinyl-resin coatings have been formulated for single-solution 
coatings for fume and splash conditions ; for system coatings for chemical immersion ; 
and for moulded linings where maximum resistance to corrosion is required, In 
addition to new installations they can be applied successfully to existing structures 
by standard painting equipment provided surface preparation is properly carried out. 


613. Selecting alloys to resist corrosion. B.B. Morton. Petrol. Process., 1951, 6 (11), 
1233-5.—Author broadly classifies corrosion into two types, that occurring below 
500° F and that above 500° F. In the latter case, high-temp corrosion, suitable 
materials are suggested when sulphur, naphthenic acids, phenol, furfural, or vanadium 
pentoxide are present. 

Corrosion below 500° F is mainly electrolytic, and brief reference is made to use of 
alloys for handling caustic soda and acids. 

Specific problems encountered in the manufacture of gasoline and lubricating oil 
(e.g., in distillation, isomerization, platforming, use of chlorinated solvents, etc.) 
are also discussed. E. J.C. 
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614. Action of dilute inorganic acids on stainless steel. ©. F. Poe and R. M. Malcom. 
Industr. Engng Chem., 1951, 48 (11), 2572-5.—Stainless steel (18% Cr, 9% Ni) was 
subjected to inorganic acids (strength LN, 0°1N, and 0:01N) for ten weeks. One set of 
samples was kept at 25° C, a duplicate set being boiled for 30 min daily. HCl was the 
only acid to show appreciable attack at 25° C. Boiling greatly increased the action 
of halogen, sulphuric, and sulphurous acids. Boric, nitric, phosphoric, phosphorus, 
and selenious acids had very little action on the stainless steel in question. 
E. J.C. 


615. Hydrogen attack on steel. KR. T. Effinger, M. L. Renquist, J. G. Wilson, and A. 
Wachter. Petrol. Process., 1951, 6 (5), 500-4. (Part of paper “ Hydrogen attack of 
steel in refinery equipment.” API Divn of Refining, Tulsa, May 1, 1951.)—Results 
are summarized of a detailed investigation of the problem of hydrogen attack of steel 
carried out by Shell Oil Co. It is limited to low-carbon steels and attack associated 
with electrolytic cell action in aqueous solutions. An indication is given of the likely 
location of points of attack by reference to a cat cracker gas plant. Several facts 
established about hydrogen attack are listed. These concern the location, environ- 
ment, presence of promoters, concn of water-soluble components, and suitable resistant 
materials. An instrument for the investigation of environments causing attack is 
briefly described. D. W. F. 


616. The necessity for preventive structure protection. A. W. Rick. Bitumen, 
Teere, Asphalte, Peche, 1951, 8 (2), 210-14.—-The natural stability of concrete is affected 
by water containing traces of mineral acids, dissolved lime, dissolved gases, and gyp- 
sum. The effect of moorland water is observed on bridges. Even high-quality 
concrete may be attacked in ground waters containing sulphates through the action 
of bacteria. Concretes which were developed to resist attack are discussed fully. 
Massive dense concrete is only relatively impervious, and is subject to attack by 
penetrating agents. Additions to concrete such as alumina eliminate the attack from 
within but leave the exterior exposed to attack. The need for protective coatings is 
emphasized and supported by numerous illustrations. R. T. 


617. Fight corrosion with plastics. R.B. Seymour and E. A. Erich. Petrol. Process., 
1951, 6 (8), 861-2.—-A brief review is made of published literature dealing with corro- 
sion problems encountered in the petroleum industry. Uses of lead linings, neoprene, 
phenolic cements, etc., are referred to. Tank linings are covered in more detail, but 
not to any great extent. Seventeen references are appended. E. J.C. 


618. Prediction of corrosion in oil and gas wells. 1. A. Shock and J. D. Sudbury. 
Petrol Engr Ref. Ann., 1951, 25 (8), B-86.—Corrosion in oil and gas wells is due prin- 
cipally to carbon dioxide, hydrogen sulphide, and the lower fatty acids acting in the 
presence of water. 

An experimental method of determining the corrosivity of solutions is described. 
This consists of a mechanism for rotating steel coupons in the solution under investiga- 
tion, oxygen being excluded from the system. 

Corrosion-prediction methods are reviewed, the water acidity and coupon methods 
being the most valuable. It is emphasized that there is at present no satisfactory 
prediction method, and that further experimental work is necessary. 

References and a discussion are appended. C. G. W. 


619. Corrosion mitigation in the North McCallum field. Pt II (Conclusion). ©. ©. 
Frye, W. L. Giezentanner, and F. H. Clement. World Oil, Apr. 1951, 182 (5), 214.— 
A report of tests conducted using commercial corrosion inhibitors, and comparing 
results of tests with bare and plastic-covered tubings and strings. The latter justify 
their expense, in reducing the amount of inhibitor necessary. A. J. H. 


620. Patents. U.S.P. 2,563,764 (12.8.46; 7.8.51). A. Wachter and N. Stillman, 
assrs to Shell Development Co. An organic base nitrite having a v.p. of +0°00002 mm 
Hg at 21° C is introduced into combustion chamber of I.C. engines to inhibit corrosion. 

U.S.P. 2,564,422 (28.4.47; 14.8.51). E.R. Barnum, assr to Shell Development Co. 
Corrosion-inhibiting composition comprising a liquid hydrocarbon in which penta- 
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erythritol dioleate, sorbitan mono-oleate, or glycerol mono-oleate is solubilized with 
up to 10% of a salt of a cycloalkylamine and an aliphatic carboxylic acid of «Cy. 
(In 2,564,423 the solubilizer is a salt of oxazoline, isoxazoline, oxazolidine, or iso- 
oxazole and a petroleum sulphonic acid or an unsaturated aliphatic monocarboxylic 
acid of 16 C atoms.) 


U.S.P. 2,566,068 (6.1.48; 28.8.51). J. D. Morgan, R. E. Lowe, assrs to Cities 
Service Research and Development Co. Fungicidal corrosion inhibiting composition 
containing 79°75 to 94°5% white oil (vise 50 to 55 8.U.S./100° F), 0°2 to 3°0% neutral 
soap of dodecylamine isoamy]! octyl acid orthophosphate, 1 to 15% poly-isobutylene 
(mol. wt. ca 60,000), 0°1 to 0°5° pyridyl mercuric acetate, 1 to 5% ethylene glycol 
monobuty] ether, 0 to 2%, hydrogenated rosin. 

B.P. 656,226 (29.12.48; 15.8.51). Standard Oil Development Co. Rust-inhibiting 
composition comprising a soln in mineral oil of minor amounts of a partial ester of a 
Cs.29 polyhydric alcohol and a C,_3) aliphatic or cycloaliphatic mono-carboxylic acid, 
and a C,_;) diamine. 

U.S.P. 2,566,923-6 (13.11.47; 4.9.51). L. M. Burghart, assr to National Distillers 
Products Corp. Anti-corrosive liquid concentrate for adding to cooling water of I. C. 
engines comprising 65 to 95 vol-%, ethylene or propylene glycol and 5 to 35 vol-% 
isopropanol or n- or tert-butanol containing dissolved (a) alkali-metal nitrite, alkali. 
metal metaborate, and either mixed ethylene glycol-glycerol monoricinoleates or 
(b) a Cy_,, saturated aliphatic monohydric alcohol, (c) alkali-metal nitrite, ethanol- 
amine, propanolamine, or diacetone alkamine and a metaborate of such amine, and 
either mixed glycol-glycerol monoricinoleates or (d) a C,_,4 saturated aliphatic mono- 
hydric alcohol. 


Ger.P. 821,343, 4.10.51. (H. Pieper.) Ruhrstahl A.-G. High-presssure containers 
proof against compressed hydrogen for the chemical industry. Brennstoff-Chem., 
1951, 32, 21-2. R. T. 


ENGINES AND AUTOMOTIVE EQUIPMENT 


621. Rockets for aircraft propulsion. 8S. Allen. Aeroplane, 7.12.51, 81 (2107), 726.— 
Basic principles of a liquid fuel rocket motor and performance of propellants are 
summarized. Choice of fuel for a bi-propellant system is simple, because hydrocarbons 
and alcohols are plentiful and comparatively safe and easy to handle, but the choice 
of oxidant is more difficult. There appear to be only three which are readily obtain- 
able and which can be handled by non-technical personnel—concentrated nitric acid, 
liquid oxygen, and concentrated hydrogen peroxide. This last can also be used alone 
as a monopropellant. The Specific Impulse (theoretical thrust obtainable by ex- 
penditure of one pound of propellant per second) obtainable from each oxidant varies 
with the fuel chosen, and is also limited by design considerations, Because of the very 
high temps produced, and the consequent problems involved in cooling the com- 
bustion chamber, it is sometimes necessary to use a ratio other than optimum in order 
to reduce the flame temp of the gases. In this connexion methyl and ethyl alcohol 
make very convenient fuels. The fuel can be diluted with water, so reducing the 
flame temp, while adverse effect on the Specific Impulse is to some extent avoided 
because of the low mol. wt. of water. The main characteristics of several common 
propellant combinations at a combustion-chamber pressure of 20 atm are tabulated. 
The efficiency of the rocket motor is compared with that of the gas turbine, and a short 
description is given of some of the features of the Armstrong Siddeley Snarler rocket 
motor. U. M. 


622. Some fundamental considerations on the propulsion of aircraft. J. G. Slotboom. 
Ingenieur, 12.10.51, 68 (42), L-49.—Deals in considerable detail with the theoretical 
considerations involved in the problems of aircraft propulsion. No less than forty- 
nine equations are used to build up the structure of the paper which deals particularly 
with such factors as minimum propulsive power, boundary layer bleed versus no bleed 
in an air intake of a jet-propelled aircraft, and the reduction in thrust of a jet engine 
consequent upon a 1% decrease in intake efficiency. Jet-driven helicopter motors 
are also considered. R. R. 
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623. GM’s 19XX HCengine. ©. L. McCuen. Auto. Ind., 1.6.51, 104 (11), 46-7, 80, 82.— 
Details are presented of a new experimental 12 : | c.r. V-8 engine developed by General 
Motors and installed in a 1951 Cadillac for comparison with 1915, 1935, and 1951 
standard Cadillac engines. Performance, economy, ton-miles per gal, and octane 
requirements of the four engines are compared graphically. J.G.H. 


624. Diesel locomotives in mines: production of toxic gases by the diesel engine. 
P. G. Taigel. Trans. Inst. Mining Engrs, 1951, 111, 85-103.—Concentrations of 
CO and nitrogen oxides in the exhaust gases of C.I. engines, in the laboratory and under 
service conditions, are reported. The absorption of these gases in water-bath con- 
ditioners is discussed. CO was estimated by oxidation with I,0, and titration of the 
liberated I,. Nitrogen oxides were absorbed in acid H,O, and the nitrates estimated 
by the phenoldisulphonic acid colorimetric method. 

I. Locomotives in service. Samples were taken from twenty locomotives powered 
by the same make of four-stroke normally aspirated direct-injection engine operated 
at 1300 or 1700 r.p.m. About one-third of the 320 samples for CO estimation and 
280 samples for nitrogen oxide estimation were taken at full load and normal operating 
speed. Details are given of the working conditions of the locomotives. 

In general, the CO concentration varied between 500 and 3000 p.p.m. and the 
concentration of nitrogen oxides between 200 and 1000 p.p.m. Those engines giving 
a CO concentration in the exhaust gas of >2000 p.p.m. were found to be in need of 
thorough overhaul. 

Il. Tests on engines in the laboratory. Tests were made on seven engines. New 
engines at full load and speed proced ca 100 p.p.m. CO; with one exception, which 
operated at 2400 r.p.m. and gave 1000 p.p.m. CO. Direct-injection engines produced 
more nitrogen oxides than did indirect injection types (ca 1200 compared with 500 
p-p-m.). Max nitrogen oxides production did not occur at full speed and load, and 
tended to increase when the engine aged. 

An extended test on a Gardner 6LW engine operating between 800 and 1700 r.p.m., 
and at a b.m.e.p. of 20 to 95 p.s.i., showed that nitrogen oxides increased steadily for 
all speeds up to a b.m.e.p. of 83 p.s.i.; beyond this figure it increased rapidly, and 
peak production was at max b.m.e.p. but not at full load and speed. No change 
was observed when the back pressure was increased, nor when the jacket-water temp 
was increased from 130° to 180° F. A decrease was found when the engine was 
operated on fuel of low S content, and one containing no nitrogenous compounds. 

III. Absorption of toxic gases in the water-bath conditioner. A description is given 
of three types of conditioner, the function of which is to cool the exhaust and remove 
toxic gases and products of incomplete combustion. Removal of nitrogen oxides was : 
by water, nil; by 7% KMnO, + 2% H,S0O,, 10%; 2% NH, or KOH, <6%; 7% 
KMnO, + 3% KOH, 20% 

Five pages of discussion follow this paper. H. C. E. 


625. Patents. B.P. 656,879 (France 22.10.46; 5.9.51). P. C. Lacoste and A. Ader. 
A turbulence chamber is inserted in the duct connecting the carburettor of an I.C. 
engine with the inlet manifold, the outlet duct from the chamber projecting into the 
chamber and forming a lip which gives the mixture in the chamber a whirling motion. 


B.P. 657,682 (3.2.48; 26.9.51). A.C. Thornton. Combustion chamber of a two- 
stroke I.C. engine is formed with a complex curvilinear inner surface comprising a 
concave pocket which is fully open to the cyl and forms a turbulent zone. The pocket 
is offset from the axis of the cyl, but lies within the projection of the walls of the cyl. 
The combustion chamber also comprises deflecting convex side surfaces and a neutral 
zone adjacent to the cyl wall, the sparking-plug being located between the convex 
surfaces and the pocket. 


B.P. 656,718 (1.1.49; 29.8.51). Joseph Lucas Ltd., J. 8. Clarke, A. E. Clarke, and 
N. P. Coupe. Vaporizing burner for gas-turbine combustion chambers comprising a 
hollow member such as a cone fixed across the upstream end of the chamber with the 
convex side facing downstream. Vaporized fuel is injected parallel to the surface of 
the cone and is mixed with air supplied through perforations in the side of the cone 
before ignition takes place. 
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B.P. 654,932 (9.9.46; 4.7.51). Rolls Royce Ltd. and F. M. Johnson. A gas- 
turbine combustion chamber is provided with a main jet of high flow number and a 
separate pilot jet of low flow number, the former being supplied at full fuel pressure 
and the latter at reduced pressure so that the pilot jet furnishes a well-atomized spray 
at low loads. The main jet is preferably situated downstream of the pilot = and 
preferably faces upstream. 


B.P. 656,717 (1.1.49; 29.8.51). Joseph Lucas Ltd., J. 8. Clarke, A. E. Clarke, and 
N. P. Coupe. Vaporizing burner for gas-turbine combustion chambers comprising 
a base-plate which is fixed across the upstream end of the chamber. Inserted in the 
base-plate is an open-ended air-supply tube having radial air tubes which open into 
combustion tubes. Vaporized fuel is injected into the combustion tubes. V. P. P. 


SAFETY PRECAUTIONS 


626. Safe handling of volatile materials. Anon. Petrol. Process., 1951, 6 (4), 378-9.— 
The new training programme employed by Esso Standard Oil to teach refinery per- 
sonnel how to work safely with volatile hydrocarbons is briefly reviewed. D. W. F. 


627. Ventilation system lessens H,S vapour hazard. H. P. Bradley. World Oil, 
May 1951, 182 (6), 219.—Operators in continued contact with toxic H,S vapours 
may fail to detect these vapours when in dangerous concentrations. Since the H,S 
has a sp. gr. greater than that of air, the vapours may be removed by a ventilation 
system, exhausting the vapours from the lower levels. The lay-out is described. 


628. Sampling and analysing units check combustible concentrations. Anon. World 
Oil, Apr. 1951, 182 (5), 248.—Safety precautions for the elimination of fire hazards 
have included the segregation of pump from driving unit. The installation of sampling 
units renders unnecessary such isolation by analysing continuously the air around 
the pumps. A relay controls an alarm, and shuts down the station at a pre-determined 
setting of the analyser: normally 60% of the lower explosive limits of the gas con- 
centration. A. J. H. 


629. Safety measures with high pressure. J. A. Lee. Chem. Engng, 58 (8), 107-9.— 
The safety equipment on plant for stripping heavy hydrocarbons from natural gas is 
described. Precautions for over pressure, level changes, fire prevention and control, 
and power failure in the refrigerating plant are indicated and the shell thicknesses of all 
items given. D. H. 


630. Fire prevention. J.J.Duggan. Chem. Engng, 1951, 58 (6), 125-34.—The method 
of planning a fire-prevention system is treated fully. References to safety codes and 
information sources are American. D. Hi. 


MISCELLANEOUS 
631. Progress reports on activities of API Refining Division Committees. Anon. 


Petrol. Process., 1951, 6 (5), 507-9.—Brief annual progress reports on the activities 
of the technical committees of the API Refining Division are presented. Included 
are the following: analytical research; automotive research; disposal of refinery 
wastes; petroleum products; refinery equipment; training. D. W. F. 


632. Kuwait’s distillation plant for domestic water. W. Kitson. Times Rev. Ind., 
1951, 5 (59), 22-3.—Plant now operating has capacity of 6 x 10° g.p.d., expansion 
to 10® g.p.d. is under way with provision for further expansion to 5 x 10® g.p.d. 
Description is given of gas-fired triple-effect horizontal submerged-tube type evapora- 
tion plant. Steam is raised at 210 p.s.i.g. and 720° F; output is 2°43 lb dist /Ib steam. 
Plant daily output is produced in 22 hr to allow of de-scaling of evaporators. A 
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proportion of brackish water is added to dist to make it potable; final product is to 
be chlorinated. Proposed distribution system will have compressed asbestos mains to 


avoid corrosion of Fe pipes by high-sulphate soil. ¥; 2. 


633. Ground water with reference to the oil industry. J. ©. Maher. Refiner, 1951, 
80 (11), 101-6.—The general methods used in the exploration of large industrial 


ground-water supplies are briefly outlined. A. R. H. 


634. Production, consumption, and use of fuels and electric energy in the United 
States in 1929, 1939, and 1947. W.H. Lyon and D. J. Colley. U.S. Bur. Mines Rept. 
Invest, 4805, 1951. Pp. 90.—Detailed tables of the production, consumption, and use 
of all kinds of fuels and electric energy during the years stated. For each year also is 
given a comprehensive bibliography as to the source of the data used to compile the 
tables. The tables, which give details of fuel consumption by various industries, are a 


useful basis for fuel studies. 


635. Welding in America. Anon. Fluid Handling, Sept. 1951 (20), 245-50.—The 
Report of the Welding Team of the Council of Productivity is abstracted. The 
developments in technique, apparatus, and testing by electronics are detailed for high- 
and low-pressure piping, pressure vessels, and clad steel vessels. D. H. 
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BOOK REVIEWS 


Physical Chemistry of Lubricating Oils. A. Bondi. New York: Reinhold Publishing 
Corporation, 1951. London: Chapman &*Hall. Pp. vii + 380. 80s. 


In his preface the author makes it clear that his aim in writing this book has been 
to gather the available physiochemical information on lubricating oils and to attempt 
some correlation of the data. To aid in such correlations he has presented the basic 
physical and chemical relationships involved, and in so doing has produced a most 
useful volume. It deals almost entirely with mineral oils, but the principles are 
applicable also to synthetics, and the final chapter is devoted to synthetic lubricants. 

Including that on synthetic lubricants there are eight chapters, of which the first 
deals with pressure-volume—temperature properties, including thermal conductivity, 
sound adsorption, and ultrasonic effects, and the second with rheology, covering 
the main types of viscometer and the general theory of viscosity. Chapter 3 is 
concerned with the surface properties of lubricants, such as surface tension, spread- 
ing, and absorption, and includes a discussion of the vexed subject of boundary 
lubrication. The purely physical part of the book is completed by a useful survey 
of optical and electrical properties in Chapter 4. 

Chapter 5 is devoted to hydrocarbon type analysis and Chapter 6 to phase equi- 
libria, while Chapter 7, on reaction kinetics, deals almost entirely with various 
aspects of the oxidation of lubricating oils. The concluding chapter on synthetic 
materials gives a summary of their properties under roughly the same headings as 
those used in the foregoing chapters on mineral oils. Each chapter is provided 
with a bibliography which, whilst admittedly not comprehensive, serves to give an 
adequate survey of the subjects covered. The large mass of data presented in 
tabular and graphical form will make the book of considerable value to the research 
worker and the engineer. 

The author is to be congratulated on his presentation, which in less competent 
hands could have added confusion to an already complex subject. Instead, he has 
produced a concise, readable, and reasonably complete statement of present know- 
ledge of lubricating oils. The fundamental approach is especially welcome, and in 
this respect the book is a valuable contribution to the study of lubricants. Both 
as a useful reference book and as an illustration of a scientific approach to a compli- 
cated subject this volume merits a place in any technical library. K. G. B. 


Ministry of Fuel and Power Statistical Digest 1950. London: HMSO, 1951. Pp. 


217. net. 


Of particular interest to the petroleum industry are the detailed tables in the 
petroleum section. The tables cover total supplies of crude and shale oil (1920-50), 
average c.i.f. values of imported petroleum (1920-50), exports (1920-50), refinery 
operations (1938-50), consumption (1938-50), use of liquid fuel by industry (1949- 
50), use of liquid fuel in eight-week periods (1947-50), inland deliveries of gas /diesel 
and fuel oil (1938, 1946-50), overseas production of British and Anglo-Dutch 
companies (1948-50), and several tables concerning employment and values. De- 
tails are also given of the output of motor benzole and similar products. 

This publication is of particular value to the statistician requiring detailed 
official information on the British petroleum industry in a readily accessible form. 

G. 8. 


ADDITIONS TO THE LIBRARY 


ASTM Standards on Petroleum Products and Lubricants (with related information). 
Philadelphia, Pa, : American Society for Testing Materials, 1951. Pp. 784 +- 
xviii. $5.75. Also obtainable from the Institute of Petroleum. 42s. post 
free. 

This 1951 compilation of ASTM Standards on Petroleum Products and Lubricants 
contains most of the ASTM standards, test methods, and specifications widely used 
in this field. (The tests for knock rating and certain standards for measuring and 
sampling petroleum are issued separately.) 


‘ 


128 4 ADDITIONS TO THE LIBRARY 


This edition gives 129 ASTM standards, including 116 test methods; seven 
specifications ; one classification; three lists of definitions relating to petroleum, 
specific gravity, and rheological properties of matter; two tentative recommended 
practices for the purchase of uninhibited mineral oil for use in transformers and in 
oil circuit-breakers, and for designating significant places in specified limiting 
values; and other material. 

Included also are standard specifications for ASTM thermometers, and _ test 
method and standardization of etched-stem liquid-in-glass thermometers. 

New material includes tentative test methods for : total inhibitor content (p-tert- 
butyleatechol) of butadiene; bromine number of petroleum distillates (colour 
indicator and electrometric methods); reduced pressure distillation of petroleum 
products; and hydrocarbon waxes used for electrical insulation. 

Appendices include, in addition to report of Committee D-2 on Petroleum Pro- 
ducts and Lubricants, proposed methods of test for: penetration of lubricating 
greases worked more than 60 strokes; measurement of density and specific gravity 
of liquids to the fifth place by the Bingham pyknometer ; saponification number of 
petroleum products (p-xylenol blue colour-indicator method); oil content of 
petroleum waxes ; kinematic viscosity ; and two proposed methods of determining 
motor and research octane numbers of small samples. There are also recom- 
mendations on the form of ASTM methods of test for petroleum products and 
lubricants ; list of proposed methods prepared by Committee D-2 and published as 
information prior to 1950; other ASTM publications on petroleum products and 
lubricants ; and regulations governing ASTM Committee D-2. 


Analyses of Canadian Crude Oils. H. McD. Chantler, P. B. Seeley, and F. E. Good- 
speed. Mines Branch, Canadian Department of Mines and Technical Surveys, 
Report No. 832. Ottawa: King’s Printer, 1951. Pp. 90. 50 cents. 


Detailed analyses are given of eighty-five Canadian crude oils and, for com- 
parison, one crude each from Montana, Illinois, and Midcontinent. Of the Canadian 
crudes, fifty-three are from Alberta, four from New Brunswick, one from Newfound- 
land, two from Northwest Territory, twenty from Ontario, and five from Saskat- 
chewan. 

In each case the characteristics of the crude are listed, distillation by the Hempel 
method is reported, and an approximate summary indicates the volume, gravity, 
and viscosity of various products. 


The Fire Hazard of Fuelling Aircraft in the Open. L. L. Katan. London: HMSO, 
1951. Pp. 15 + iv. Ie. net. 

Fire Research Technical Paper No. 1 deals with the extent of the fire hazard due 
to the presence of petrol vapour during the fuelling of aircraft on the ground. 
The factors governing the extent of the area within which an explosive atmosphere 
is present have been investigated and tables are given for estimating the danger 
area. 


Fuel Research 1946 to 1949. London: HMSO, 1951. Pp 58 + vi. 3s. (38 2d., 
post free). 


This publication includes the Report of the Director of Fuel Research for the 
period April 1, 1946, to March 31, 1949, which was a period of transition from 
short-term researches mainly connected with the war effect to post-war reconstruc- 
tion projects. 

Of particular interest to the petroleum industry will be the sections dealing with 
oils and chemicals from coal, synthesis of hydrocarbons, although there is a mass of 
valuable material throughout the report. Thus, for example, some work was done 
on the thermal decomposition of n-pentane and n-hexane and the wartime programme 
on the “‘ solidification *’ of petrol was completed. 
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THE INSTITUTE OF PETROLEUM 


Notices, Fesruary 1952 
ENTRANCE FEES AND SUBSCRIPTIONS 
The current Entrance Fees and Annual Subscriptions for membership of 
the Institute are : 


Entrance Annual 
Fee Subscription 
d. 
Associate Members and Assoc int ‘ellows 1 0 


APPLICATIONS FOR MEMBERSHIP OR TRANSFER 

The following have applied for admission to or transfer of membership in 
the Institute. In accordance with the By-laws, the proposals will not be 
considered until the lapse of at least one month after the publication of this 
Journal, during which time any Fellow, Member, Associate Fellow, or Associate 
Member may communicate by letter to the Secretary, for the confidential 
information of the Council, any particulars he may possess respecting the quali- 
fications or suitability of the candidate. 

The object of this information is to assist the Council in grading the can- 
didate according to the class of membership. 

The name of candidates’ proposers and seconders are given in parentheses. 


« Applications for Membership 


BuLicHtT, Norman Bernard, chief engineer, Atlantic Refining Co. of Africa Ltd. 
(F. Tipler; W. R. Sharp.) 

Bropir, Charles Edward, plant chemist manager, Hackwood Soap Co. (@. H. 
Thornley; J.C. Cragg.) 

ButiLovesr, James Edward, chemical engineer, Distillers Co. (Biochemicals) 
Ltd. (F. Morton; F. H. Garner.) 

CANTRELL, Troy Lee, director, Refinery Technology Laboratory, Gulf Oil 
Corporation. (J. O. Maskell; T. J. Metcalf.) 

CoLWELL, Sidney Douglas, manager, Development Department, Shell-Mex & 
B.P. Ltd. (R. J. Bressey; R. W. J. Ingle.) 

Dunn, Stanley Raymond, chemist, Vacuum Oil Co. Pty. Ltd. (H. A. Ruffell; 
L. O. Shiels.) 

EpLer, Emil (Dr. Ing.), chief of laboratory, Swedish Gulf Oil Co. 

Grit, John Clifford, student, University of Birmingham. (F. H. Garner; 
F.. Morton.) 

GRiEVE, Thomas Robert, manager, Distribution & Supply Department, Shell 
Petroleum Co. Ltd. (O. F. Thompson; E. J. Sturgess.) 

Hosson, Patrick Carrington, general manager, Premier Consolidated Oilfields 
Ltd. (P. Mardall; P. E. T. O'Connor.) 

Kaye, Anthony Harmsworth, works manager, Cabot Carbon Ltd. (L. W. 
Cabot; V. Biske.) 

Kerner, Hans, development chemist, Petrocarbon Limited. (K. F. Coles; 
W. Roman.) 

Kirkapy, Peter Harold Stewart, research engineer, Trinidad Leaseholds Ltd. 
(F. R. Buck; R.A. Curlet.) 

Kocxx, Marie-Jose Augusta, analytical chemist, ““ (J. Coppens ; 
E. Stokoe.) 

Moore, Hubert Crosby, assistant works manager, Cabot Carbon Ltd. (L. W. 
Cabot; V. Biske.) 
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Mvunreny, Daniel Gerald, senior maintenance engineer, Air Ministry. (A. C. 
Hartley; E. J. Sturgess.) 

Peake, Theodore James, senior development engineer, Aluminium Labora- 
tories, Banbury, Ltd. (F. Tipler; W. R. Sharp.) 

Tuirrie, Charles Harold Howard, engineering draughtsman, Lobitos Qilfields 
Ltd. (V. Biake; J. 8S. Parker.) 

Watsu, Anthony Lister, secretary/solicitor, Shell-Mex & B.P. Ltd. (C. 7. 
Brunner; C. H.S. Haygarth.) 

Wixiiamson, William Raymond, branch engineer, The Shell Co, of Japan. 
(W. G. Webber; G. Sell.) 

Transfers 

Dov, Geoffrey Francis, geophysicist, Seismograph Service Ltd. (B. A. 

Faulkner; F.H. Garner, (Student to Associate Fellow.) 


HottyMaN, Henry Clifford, process operator, Anglo-Iranian Oil Co. Ltd. 
(P.F. Ellis; E. J. Horley) (Student to Associate Fellow.) 


Hower, Harry Guy, commercial assistant, Oil Distribution Department, 
Anglo-Iranian Oil Co. Ltd. (W. M. Hurrell; K. S. Ross) “(Student to 
Associate Member.) 

PauMer, John Simpson, chemical engineer, Lobitos Oilfields Ltd. (J. S. 
Parker; V. Biske) (Student to Associate Fellow.) 


NEW MEMBERS 
The following elections have been made by the Council in accordance with 
the By-laws. 
Elections are subject to confirmation in accordance with the By-laws. 
As Fellows 
Croxton, F. C. Hooa, H. 


As Members 
Gurney, C. E. HASHIMOTO 


As Associate Fellows 


Bracey, A. W. Kent, A. J. 
Burcuer, J. L. G. V. 
Criark, J. D. Ricuarps, H. F. G. 
Crate, W. SNASHALL, H. M. 
FirzGerap, W. Stracu, L. W. 
Gould, A. W. 


Transferred from Students to Associate Fellows 


Hurcuinson, 8. J. JENNER, P. 
Hyne, B. G. Se_woop, P. 


As Associate Member 
STEEL, G. F. 


As Students 


Burcuert, B. J. TURNBULL, C. B. 
Hanon, L. G. Mina, P. 
H. A. 
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Photo of Heat Exchanger Bundle by courtesy of Foster Wheeler Ltd. 


NON-FERROUS METALS FOR THE OIL 
INDUSTRY: 


CONDENSER TUBES FOR HEAT EX- 
CHANGERS, STEAM CONDENSERS, OIL 
COOLERS, etc., to British Standard and 
A.S.T.M. Specifications in 


‘*BATAULS 
(76/22/2 Aluminium Brass), ADMIRALTY MIX- 
TURE (70/29/1 Brass), 70/30 BRASS, CUPRO- 
NICKEL and ALUMINIUM BRONZE. 


BATTERY Condenser Plates in Naval Brass or Yellow Metal 
are produced up to the heaviest sizes required by Oil Refineries. 

Other BATTERY manufactures of interest tothe OILINDUSTRY 
are TUBES (up to 24’ dia.), SHEETS, STRIP, ROD and 
WIRE IN COPPER, BRASS, PHOSPHOR-BRONZE, 
etc., to the latest British Standard Specifications and where 
necessary to customers’ own requirements. 


GOVERNMENT 


The BIRMINGHAM BAT TERY 
METAL CO.LTD 


SELLY OAK : BIRMINGHAM 


Kindly mention this Journal when communicating with Advertisers 
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These crude distillation 
units are but two of the 
many units which, when 
completed, will comprise 
the largest refinery in 
Europe. They are being 
constructed by Foster 
Wheeler Ltd., for the 
Esso Petroleum Com- 
pany Ltd., at Fawley, 
Southampton. ‘Fleet- 
weld 5’ and Lincoln 
Welders are being used 
exclusively on this major 
project. 


An Esso photograph by 
William Martin Lid. 


World’s largest manufacturers of arc-welding equipment and electrodes 
LINCOLN ELECTRIC CO LTD - WELWYN GARDEN CITY - HERTS - WELWYN GARDEN 920 
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Motors for the oil industry 


More than 1,000 in the U.K. 
750 — the Middle East 
720 —the West Indies 
500 — South America 


More than 3,000 Metrovick motors have been supplied to the oil industry, including 
major installations abroad in Iran, Iraq, Venezuela, the West Indies and in the 
United Kingdom at Fawley, Grangemouth, Llandarey and Stanlow. Further machines 
are on order for the new refineries at Coryton, Isle of Grain (Kent) and the Fawley 

and Llandarey extensions. 
A large number of well pump motors have been supplied to oilfields abroad and at 
home, and acomplete drill rig barge for Maracaibo, Venezuela, is under construction. 


, Member of the A.E.1. 
The photographs show typical applications of M-V motors in the refinery and field. group companies 


METROPOLITAN-VICKERS ELECTRICAL CO., LTD., MANCHESTER 17., ENGLAND 


JiMe Nema flameproof and weatherproof motors for refinery and field 
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OIL TESTING EQUIPMENT 


For Laboratory instruments to I.P. Specification, and all 
apparatus for testing oils, tar, bitumen, asphalt, grease, 
fats and waxes. 


SPECIFY 


BT 
L 


THE HALLMARK OF LABORATORY APPARATUS 


Head Office and Warehouse, Chadwell Heath 


BAIRD & TATLOCK 


(LONDON) LTD 
Scientific Instrument Makers 


FRESHWATER ROAD, CHADWELL HEATH, ESSEX 
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WHAT'S GOING 


Corrosion... a tiny part of the corrosion 
that annually destroys many hundreds of 
thousands of tons of the world’s steel. 
Corrosion that can be stopped by the 
right paint at the right time. 

The right time is immediately after de- 
scaling, chipping or wire brushing. The 
right paint is one containing an inhibitive 
pigment. 

Rustodian paint is based on the pigment 
calcium plumbate which is one of the 
most powerful rust inhibitors known. 
Rustodian prevents deep pitting and the 
creeping of rust under the film, even when 
the film is scratched and the metal exposed. 
Consider its other advantages :— 


LEAD WORKS LANE, 
Export Enquiries to :-— 


CRESCENT HOUSE, NEWCASTLE 
CHESTER 


THE ASSOCIATED LEAD MANUFACTURERS EXPORT CO. 


¢ It forms a progressively toughening highly 
protective film by interaction of pigment 
and vehicle. 


¢Jt neutralizes the acids from the 
atmosphere. 


© It adheres firmly—even to new galvanizing. 
© It brushes out well. 


¢ It dries in 24 hours with a smooth eggshell 
finish. 

© Under marine tests it has eight or nine 
times the life of other commonly used rust 
inhibitive paints. 

* It is supplied in self-colour ( Peach), Light 
Stone, Light Brunswick Green, Imperial 
Brown, Dark Battleship Grey and Venetian 
Red. 

When it’s a question of the best protection 


for iron and steel, put on... RUSTODIAN 
— RUST INHIBITING LEAD PAINT 


ASSOCIATED LEAD MANUFACTURERS LIMITED 


IBEX HOUSE, MINORIES, LONDON, EC% 


ASSOCIATED 
LEAD 


IBEX HOUSE, MINORIES, 


LTD., 
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VOLUMETERS FOR OIL, PETROL 
AND OTHER PETROLEUM PRODUCTS 


ACCURACY 


BALANCED APPROVED BY 
PERFORMANCE THE BOARD OF 
RUGGED TRADE (Standards 
CONSTRUCTION Department) 


t BELLE ISLE 
ESTABLISHED 1777 LONDON, 1025 


RELIEF VALVES 


FOR OIL REFINERY SERVICE 
FOR ALL PRESSURES UP TO 2,700 LBS. 
TEMPERATURES UP TO 1,000° F. 


MASONEILAN 
AUTOMATIC 
CONTROLS 

FOR LEVEL, PRESSURE, ETC. 


CROSBY VALVE & ENGINEERING 
co. LTD. 


251, EALING ROAD, WEMBLEY 
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FATAL TO FIRES 


Here is a foam compound that will kill any oil or petrol fire with speed and certainty. 
Nicerol is a concentrate, producing a heavy-type foam of closely knit small bubbles 
which form a tough vapour-tight blanket over any surface of burning oil or petrol. 
It is characteristic of Nicerol Foam that it flows with the fire and is highly resistant 
to flash-back or re-ignition. It can be used successfully in any type of mechanical 
foam or air-foam apparatus—is equally effective with salt water or fresh and can be 
stored for years without deterioration. 
* The Royal Navy and the Royal Air Force use it and so do Oil Companies, Fire Equipment 


Manufacturers, Civil Air Lines, several Commonwealth and Foreign Government departments, 
and Fire Brigades throughout the world. What better recommendation ? 


* Nicerol is supplied in new heavy gauge steel drums specially designed to permit quick release 
and clean pouring of contents. These are supplied in 2, 5 or 40 Imperial Gallons capacity. 
3 gallons of Nicerol will produce over 1,000 gallons of pure white foam. 


NICEROL LIMITED 


Tel : 
L i s b urn ( ) N re i an d 
Associated with the Burnhouse Organisation 


Vertically Split Casing Single- Horizontally Split Casing Multi- 
Stage Hot Oil Pumps. Stage Pumps for Hot Oil. 


The above are some only of the Designs included. 
Established 1875 Advertisement No. 3316 


[Dulsometer Engineering CL’, 
| fine Elmsltronworks.Reading. 


ENGLAND 
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WAX MOULDING 
PRESSES 


The above press has 100 mould frames giving 200 cakes 24” « 12” x 14”. 
Fitted with hydraulic closing gear. 


Our wide and long experience in the manu- 
facture of wax moulding presses makes us 
specially suited to meet the most varied 
demands. May we submit proposals to suit 


your requirements? 


A. F. CRAIG & CO. LTD. 


CALEDONIA ENGINEERING WORKS 
PAISLEY ° SCOTLAND 
London Office: 727 Salisbury House, London, E.C.2 
Telephone : MONarch 4756 


American Associates : 
THE KOCH ENGINEERING COMPANY, !NC., WICHITA, KANSAS 
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Fire-proofing in use at chemi- 
cals-from-petroleum plant. 
Photograph by courtesy of 
Petrochemicals Ltd. 


““Kencrete’’ is a light-weight, 
highly efficient fire-proofing mater- 
ial for the fire protection of struct- 
ural girders, vessels, etc. 

Kenyon have been called upon to 
undertake the heat insulation and fire 
protection of some of the biggest 


ve 


petroleum and chemical plants 
throughout the world. Their ex- 
perience and technique in this field 
is invaluable, and a universal service, 
including technical guidance and 
supervision, is available at all 
times. 


WILLIAM KENYON & SONS LIMITED DUKINFIELD CHESHIRE 


KHI20 
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Every Refinery and Tank 
Installation Engineer knows... 


that he is surrounded every day by the most serious of 
all fire risks. He knows, too, that every fire no matter | 
how small must be stopped iramediately if he is to avoid a 
major fire where all his experience combined with the 
_use of major foasn fire fighting equipment will beneeded to _ 
it. The Pyrene Company is the largest manufacturer 
-in the world of Mechanical Foam Fire Fighting Equipment __ 
~and Poam Compound and more’major oil fires have been 
_ extinguished with this equipmisnt than'with any other. 
The Company’ disposal in any part»: 
wi of. the world for. consultation of a thig witally important matter, 


now for their: advise, and 


THE BEST KNOWN NAME IN FIRE PROTECTION — a 


APPLIANCES 


THE PYRENE COMPANY LIMITED, a Liang Bg 9 GROSVENOR GARDENS, LONDON, S.W.1 
Telephone: VIC 
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The 
YORKSHIRE COPPER WORKS 


LIMITED 
LEEDS AND BARRHEAD, SCOTLAND 


BREAK... 
without 
spilling... 


Exactor couplings allow pipe lines 
to be connected and disconnected as 


There is an automatic valve in each 
easily as plugging into an electrical I half of an Exactor Coupling. When 
the coupling is joined, the valves mate 
} and keep open by mutual pressure. 
spilling. No air can enter the pipe ea aan When you uncouple, each valve seals 

: its side of the break. Full range of 
sizes from 4" to 7” bore, for high and 
cocks, operated in special sequence, » “i low pressures. 


circuit— and without the slightest 
line. The complication of separate 


is eliminated. Exactor couplings |} | 
are automatic, foolproof and suit- | ry 

able for liquids or gases, hot or cold. ExAcToR 
Write for details. PIPE COUPLINGS 
—Sea/as they break 


EXACTOR LIMITED - 108 PARK ST. - LONDON W.I 
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BAKER ROTO-VERT CASING SCRAPER 
FOR ROTARY OR VERTICAL OPERATION 


There now are two types of Baker 
Casing Scrapers which safely, effi- 
ciently and economically remove 
bullets, burrs, hardened cement 
or mud, and even mill scale from 
the important ‘* working surface "' 
—the inside wall of casing. 

The results are so satisfactory 
that many operators now con- 
sider the use of a Baker Casing 
Scraper a ‘* must "’ in well com- 
pletion, or after every gun-per- 
forating job. 


CHOOSE THE TYPE TO 
EXACTLY MEET YOUR 
NEEDS 
While the rotary rig is still up, 
and only hardened cement or a 
limited number of gun-shot burrs 
are to be removed, the time- 
tested Baker Model B Casing 
Scraper (Product No. 620-B) is 
recommended. It is usually run 
just above the bit while drilling 
out cement, and will completely 
remove protruding burrs as well 
as the thin sheath of cement which 
remains even after the maximum 
gauge bit has been used for drilling 

out. 

When there are several hun- 
dred gun-shot holes (with pos- 
sible imbedded bullets); or if the 
hardened mud sheath is to be re- 
moved from top to bottom of the 
well, the new Baker ROTO- 
VERT Casing Scraper (Product 
No. 620-C) is recommended. The 
ROTO-VERT can be successfully 
run on drill pipe for vertical 
scraping of obstructions as it is 
being lowered in the hole; fol- 
lowed by rotation if difficult well 
conditions make rotation neces- 
sary or desirable. Or the ROTO- 


VERT is run on tubing or on a 
wire line for successful all-vertical 
scraping. 

Either method leaves the inside 
wall of the casing ‘‘clean as a 
hound’s tooth ’’ safe for testing 
and completion, and ready also for 
all future down-hole work a year 
or ten years in the future. 


NEW ROTO-VERT IS 
SAFE AND POSITIVE 
The strong, simple construction 
of this efficient scraper is evident 
from the illustration which shows 
the rugged body on which six 
blade blocks are mounted and 
held in position by blade block 
retainers. The blade blocks are 
set in two horizontal rows in a 
staggered position so that the 
blades overlap and will scrape the 
full 360-degree inside wall surface 
of the casing. The shearing edges 
are cut on a helix angle and pro- 
vide a scraping or shearing action 
both while moving down the hole 
and while rotating. The thrust of 
each blade block, when rotating, 
is taken by a driving block which 
is welded to the body. Springs 
behind each blade block hold the 
heavily hard-faced cutting edges 
against the inner wall of the casing 
where they exert positive shear- 
ing action. ROTO-VERT blades 
will never screw down past a 
casing burr because their scraping 
edges follow the contour of a 

LFFI-HAND SCREW. 
A detailed, illustrated brochure, 
as well as prices, is available from 


BAKER OIL TOOLS INC 


Box 2274 Terminal Annex 
Los Angeles 54, California, U.S.A. 
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=a = =. Sheffield to the 
design of the | 
Based on the principle of directional Ohio Steel 
solidification for Foundry Co., of 
sound castings Lima Ohio a 
Supplied | | 
for many years to 
refineries in many parts of 
the world. The cutaway view 
shows the strong positive holding 
mechanism. This safe, simple 
assembly has a short plug 
seat for easy removal ; 
Osborn-Ohio’s Type 3000 is 
High-Grade especially recommended where 
steel castings stainless steel is required alae 
| for the oil and for service under 
| chemical highly corrosive 
industries conditions 
SAMUEL OSBORN & CO., LIMITED 
| CLYDE STEEL WORKS, SHEFFIELD 
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Designed & Developed 
for Oilfield 


Newman. Hender & Co. Ltd 
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MATTHEW HALL 


& CO. LTD. 


ESTD. 1848 


MATTHEW HALL 
OIL REFINERY, CHEMICAL AND INDUSTRIAL ENGINEERS 


ERECTION OF PLANT AND MACHINERY 
WELDED OIL PIPE LINES 
AIR CONDITIONING AND REFRIGERATION 
FLAMEPROOF ELECTRICAL INSTALLATIONS 


26-28, DORSET SQUARE, LONDON, N.W.! 
Paddington 3488 (20 lines) 


GLASGOW MANCHESTER LIVERPOOL BELFAST NEWCASTLE CARDIFF COVENTRY EIRE 
WEST INDIES MALTA GIBRALTAR JOHANNESBURG DURBAN WELKOM RHODESIA 
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CONTINUOUS WASHING 


Holley Mott Plants are 
efficiently and continuously 
washing millions of gallons 
of Petroleum products daily. 
Designed for any capacity. 
May we submit schemes to 


suit your needs? 


Continuous Counter-Current Plant 


Telegrams: 


“Typhagitor, Fen, London.” Worig.wide Licensees, H.M. CONTINUOUSPLANT Lt 
Telephone: Royal 7371/2, = FOUR LLOYDS AVENUE, LONDON, E.C.3. 


Specify ** Bitumastic "’ and ensure long-lasting 
and efficient anti-corrosive protection under all 
conditions of service. 

FULL PARTICULARS ON REQUEST 


WAILES DOVE BITUMASTIC LTD HEBBURN Co.DURHAM 


AGENTS THROUGHOUT THE WORLD 
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| HOLLEY MOTT 
. 
i 
| UMAS | ENAMEL | 
REGISTERED TRADE MARK 


Many years of develop- 
ment and manufacturing 
experience enable Foxboro to offer the Model 40 
Controller to satisfy the needs of the varied pro- 
cesses encountered in the Oil and Petroleum Industry 
where Automatic Control is the key to improved 
performance and increased quality of product. Com- 
plete details about the “ Model 40” available from 


FOXBORO-YOXALL LIMITED 


MORDEN ROAD, MERTON, LONDON, S.W.19 
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THE STANDARD RANGE 
includes 


TYPE VHW for extremely hard 
and abrasive formations to overcome 
excessive Gauge wear. 


JET TYPE BITS with special cir- 
culation nozzles for increasing the 
rate of penetration in soft formations. 


THE EDECO ROCK BIT is manu- 
factured by English Stee! Corpora- 
tion Limited in conjunction with 
the English Drilling Equipment 
Co. Ltd. The EDECO Bit has 
been designed, engineered, built 
and oes 8 a team of American 
experts who have specialised in 
building Rock Bits. 

English Steel Corporation have 
the facilities for making any known 
high grade steel, and the S.A.E. 
Steel used in the EDECO ROCK 
BIT is identical with that used by 
the American Rock Bit makers. 

All the processes from the selec- 
tion of the materials through all 
the stages of forging, machining, 
welding and heat treatment are 
carried through inside the Eng- 
lish Steel Corporation Plant. 

There is, therefore, full assur- 
ance that the EDECO ROCK BIT 
is made of the finest materials and 
under the supervision of experts 
at every stage. 


ENGLISH DRILLING 


BILBAO HOUSE, 36-38 NEW BROAD ST. LONDON, E.C.2 Landon Wall 4414 
LTD., P.O. Box 27, San Fernando, T 8.W.1 89 
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ALLEN OIL EQUIPMENT 


AND 
SUPPLY COMPANY 


ORGANISED FOR THE SUPPLY OF 
SPECIALISED EQUIPMENT TO THE 
OIL AND MINING COMPANIES 


Machinery, Materials and Equip- 
ment Stockholders, Constructional 


Engineers and Manufacturers 


SUPPLIERS OF OIL-FIELD AND REFINERY VALVES, 
SERIES 150 te 600, DRUM-CLEANING EQUIPMENT, PRE- 
FABRICATED BUILDINGS, PUMPS, Etc., Ete. 


25 Years 
Practical Oilfield Experience 


HEAD OFFICE: 
39-40 KING STREET, CHEAPSIDE 
: LONDON, E.C.2 


Telephone: MONarch 0688-9 
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** Newallastic ’’ bolts and studs have qualities which 
are absolutely unique. They have been tested by 
every known device, and have been proved to 
be stronger and more resistant to fatigue than 
bolts or studs made by the usual method. 


POSSILPARK GLAGEODW 
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